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Aryl Ether Substituted Imldazoqnlnollnea 

Field Of the Tnv^nrin^ 

This invention relates to imidaTognmolino compounds that have a l-substituent 
that contains ether and aiyl or aOcenyl functionalily, and to pharmaceutical compositions 
containing such compounds. A further aspect of mis invention relates to me use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in >mfn™l ^ aad in 
the treatment of diseases, including viral and neoplastic diseases. 

Background of the Invention 

The first reliable report on the l#-inndazo[4^-c]qumoline ring system, Bacbnan 
et aL, J, Org, Chem,. 15, 1278-1284 (1950) describes the synthesis of l-<6-methoxy-8- 
quinolhTyl>2-methyl-l#-^ for possible use as an antimalarial 

agent Subsequently, syntheses of various substituted Lff-imidazo[4,5-c] qumolines were 
reported. For example. Jain et aL. J. Med. Cham , 1 1 , pp «7_oo (i o,«) gyi1trT | m j ^ 
compound H2^4-proeridyI)ethyl]-Uf-hm as a possible 

anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem. Aha. 85, 94362 
(1976), have reported several 2Hjxoimidazo[4,5-c]qumolines, and Berenyi et aL, £ 
Heterocyclic (Them, 18, 1537-1540 (1981), have reported certain 2-oxohnidazo[4,5- 
cjqoinolines. 

Certain lff-inridazo[4^-c]quhwlm-4-ammes and 1- and 2-subsu'tuted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 
4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the imidazoqumoline ring system. Certain 1H- 
hnidazo[4,5-c] naphmyridine-4-amines, lH-imidazo [4,5-c] pyridm-4-amines, and 1H- 
imidazo[4,5-c] quinolm-4-amines having an ether containing subsu'tuent at the 1 position 
are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
Tmnyipft response, by induction of cytokine biosynthesis or other mechanisms* 

Summary of the Invention 

5 We have found a new class of compounds that axe useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
axnine and tetrabydroimidazo[4, 5-c]qumolme~4-amine compounds that have an ether 
containing substituent at the 1 -position. The compounds axe described by Formulas (I), 
(H), (HI) and (IV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Ri, R& and R are as defined herein for each class of compounds having 
Formulas (I), (II), (HI) and (IV). 
IS The compounds of Formulas (I), (IT), (HI), and (IV) axe useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 

mrafalatw rniTmma yraprniaa when gritmriigtttTttri fr\ fltifmalg This makes the compounds 

useful in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an fttrnnal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (EDO, OT (IV) to the animal. 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates usefbl in the synthesis of these compounds. 
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Detailed Description of the Invention 

As mentioned earlier^ we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds are 
represented by Formulas (I), (H)» (HI), and CIV), as shown below. 
5 Imidazoquinoline compounds of the invention, which have ether and aryl or 

aDcenyl functionality at the 1 -position are represented by Formula (I): 




GO 

wherein: X is -CHR3-, -CHRraEcyl-, or -CHR3-aDcenyl-; 
Ri is selected from the group consisting o£ 
-alkenyl; 

-aryl; 
-lU-aryl; 

Ri is selected from the group consisting o£ 
-hydrogen; 
-aDcyl; 
-aDcenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 

-aDcyl-Y-aftyl; 
-alkyl-Y-alkenyl; 

-attyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting o£ 

-OH; 

-halogen; 
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-CO-Ci-waDcyl; 
-CO-O-Cwoalkyi; 
5 -N 3 ; 

-aiyU 

-heteroaryl; 

-heterocyclyl; 

-CO-aryl; and 
10 -CO-hetoroaiyi; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or-S(0>«-; 
IS n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 



20 



The invention also provides imidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyi group. These compounds are represented by structural formula (II): 



i 

X— O— (CHOmct— C=C — Rio 




25 (II) 

wherein X is -CHR3-, -CHRj-alkyl-, or-CHRa-aDcenyl-; 



4 



WO 02/46189 PCT/US01/46581 

Rio is selected from the group consisting of: 
-H; 
-alkyl; 

-alkenyl; and 

5 -**yU 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

10 -aiyl; 

-heteioaiyl; 

-hetexocyclyl; 

-alkyl-Y-alkyl; 

-alkyi-Y- alkenyl; 
15 -alkyl- Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting o£ 
-OH; 
-halogen; 

20 -N(R 3 )i; 

-CO-N(R3)2; 
-CO-Cno alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; * 

25 -aiyl; 

-heteioaiyl; 
-hetexocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

30 nis0to4; 

each Y is independently -O- or -5(0)^-; 
each Ra is independently H or Cu 0 alkyl; and 
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each R present is independently selected from the group consisting of Cwo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluorometbyl; 
s or a pharmaceutical^ acceptable salt thereof. 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and aiyl or aDcenyl containing substituent at the 1 -position. Such 
tetraby<hoimidazoquiiioline compounds axe represented by Formula (ill): 




10 wherein: 

X is -CHR3-, -CHRralkyl-, or -CHR3-aDcenyl-; 
Ri is selected from the group consisting of: 
aiyl; 

aDcenyl; and 
15 RreryU 

R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-aDcenyl; 

20 -aiyl; 

-heteroaxyl; 

-heterocyctyl; 

-alkyl- Y-alkyl; 

-alkyl-Y-aiyl; 
25 - alkyl- Y- aDcenyl; and 

-aDcyl or aDcenyl substituted by one or more substhnents selected 

from fte group consisting o£ 
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-OH; 
-halogen; 
-N(Ra)i;N 
-CO-NCR*)* 

5 -CO-d.ioalkyl; 

-CO-O-Cmo alkyl; 

-N 3 ; 

-azyl; 

-heteroaryl; 

10 -heterocyclyl; 

-CO-axyl;and 
-COictcroaiyi; 

Ri ia alkyl or alkenyU both of which may be interrupted by one or more 
-O- groups; 

IS each R3 is independently H or Cmo alkyl; 

each Y is independently -O- or-S(0>«-; 
nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phaimaceutically acceptable salt thereof, 

An additional class of immune response modifying compounds of the invention are 
teiraliyf^Tn mirffly/vp i ^nlifie compounds that have an ether containing substitnent at Ac Im- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 
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wherein 




x— o— (chomo — cscatio 

(IV) 



Xi8-CHR3-, -CHRa-alkyi-, or-CHRa-alkenyls 
5 R 10 is selected from the group consisting of 

-alkyl; 

-alkenyl; and 
-axyl; 

10 Ra is selected from the group consisting o£ 

-hydrogen; 
-alkyl; 
-alkenyl; 
-axyl; 

IS* -heteroaryl; 

-heterocyclyi; 
-aDcyl-Y-alkyl; 
-alkyl-Y-aryl; 
-attyl-Y- alkenyl; and 

20 -alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting o£ 
-OH; 
-halogen; 
-N(R3)i; 

25 -CO-N(R3)2; 

-CO-Cuo alkyl; 
-CO-O-Cmo alkyl; 
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-N 3 ; 
-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-CO^aiyljand 
-CO-heteroaryl; 
each R3 is independently H or Cmq alley!; 
each Y is independency -O- or - S(0)<w-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Q-io 
attylt Ci-10 aUcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof 

Preparation fog Compounds 
15 Compounds of the invention can be prepared according to Reaction Scheme I 

where R, Ra, X and n are as defined above and R u is alkyl substituted by an aryl group 
wherein the aiyi group maybe unsubstituled or may be substituted or R n is substituted 
aryl with the proviso that if Rn is substituted aryl at least one substitnent is a strong 
electron withdrawing group located ortho or para to the ether bond. 

Reaction Scheme I 

+ Haf-R 11 » 





20 



* XII 

In Reaction Scheme I a 4-amin0-l^imidazo[4^-c]quinolin- 1-yl alcohol of 
Formula X is alkylated with a halide of Formula XI to provide a lH-imidazo[4,5- 
c]quinolin-4-amine of Formula XII which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylfonnamidc to form an alko x ide. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if 
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desired. The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Gerster et aL, U.S. Patent No. 5,605,899, the disclosures of which axe 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et aL, XJ.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, R* Ri i , X and n are as defined above. 

In step (1) of Reaction Scheme II a Lff-imidazo[4,5^]quinolii>l-yl alcohol of 
Formula XIH is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XTV. The alcohol of Formula Xm is reacted with 

sodium hydride in a suitable solvent such as N^N-dimethylformamide or tetrahydroftiran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in abiphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as benzyltrimethylaxnmonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula Xm are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No, 5,175,296. 

25 Li step (2) of Reaction Scheme II a U?-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XIV is oxidized to provide a lJ7-imidazo[4^]quinolizie-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XTV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3-chloroperoxybenzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lH-Mdazo[4,5-c]quinoline-5N-oxide of 

Formula XV is animated to provide a Uf-imida2»[4,5^]qumolin-4-amine of Formula XII 
which is a subgenus of Formula! Step (3) involves (i) reacting a compound of Formula , 
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XV with an acylating agent and lien (ii) reacting the product wife an animating agent 
Part ffl of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfbnyl 
chloride, methanesulfonyl chloride, p-toluenesulfbnyl chloride). Arylsulfonyl chlorides 
5 are preferred, Pora-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 

involves reacting the product of part (i) with an excess of an smiting agen t Suitable 
a nim a ting agents include ammonia (e.g., in the fonn of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred The reaction is preferably carried out by 
1 0 dissolving fee N-oxide of Formula XV in an inert solvent such as dichloromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (I) reacting an N-oxide of Formula 
15 XV wife an isocyanate and then (ii) hydrolyzing the resulting product Part (!) involves 
reacting the N-oxide with an isocyanate wherein fee isocyanato group is bonded to a 
caAonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of fee isocyanate wife fee N-oxide is 
carried out under substantially anhydrous conditions by adding fee isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part pi) 

involves hydrolysis of fee product from part (i). The hydrolysis can be earned out by 
conventional methods such as heating in fee presence of water or a lower aDcanol 
optionally in fee presence of a catalyst such as an alkali metal hydroxide or lower 
aUcoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
25 conventional methods. 
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Reaction Scheme II 




XII! 



XI 




(2) 




5 Compounds of Formula I wherein R, R^X and n are as defined above and R] is an 

optionally substituted phenyl can be pxepaxed according to Reaction Scheme HI where m 
is 0 to 3 and each R' is independently selected from the group consisting of alky U alkoxy, 
alkylthio, haloattyl, haloaflcoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carboxy, 
fbrmyl, eryU aiyloxy, aryWrio, aiylalkoxy, arylalkylthio, heteroaryl, heteroaryloxy, 

10 heteroaiylthio, heteioaiylalkoxy, heteroaiylalkylthio, anrino, aUcylamino, dialkyiamino, 
heterocyclyl, heterocycloalkyl, alkylcarbonyl, allcenylcarbonyl, arylcarbonyl, 
alkoxycaiboiiyl, haloaDcylcarbonyl, haloaBcoxycarbonyl, alkylthiocaibonyl, 
aryloxycarbonyl, aflcanoyloxy, aDomoylflrio, alkanoylamino, aioyloxy and aroylamino. 
In Reaction Scheme m a 4-ammcHlff-innda2o[4^^]qmnolin-l-yl alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a lff-imidazo[4,5- 
c]quinolm-4-amme of Formula XVH which is a subgenus of Formula L Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dimethylfonnamide is treated with diethyl azodicarbaxylatc and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme m 




\ 



+ H< 



X 



5 



Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, Ha, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a lJET-ixnidazo[4,5- 
c]quinolin-l-yl alcohol of Formula Xm is protected with a benzyl group. The alcohol of 
1 0 Formula XEH is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylfoimamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVHL The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XVm is oxidized using 
IS file method of step (2) of Reaction Scheme II to provide a l^-imidazo[4^^]quinoline- 
5N-oxidc of Formula XDC 

In step (3) of Reaction Scheme IV a l^-imidazo[4,5^]qumoline-5N-oxide of 
Formula XIX is chlorinated to provide a 4^hloro-lif-imidazo[4 t 5-c]quinoline of Formula 
XX Preferably a solution of a compound of Formula XIX in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^aro-li^imidazo[4,5^]quinoline of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lif-imidazo[4,5^]quinoline of 
Formula XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 



alcohol of Formula XXBL The reaction is preferably carried out by adding triflic acid in a 



In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4^henoxy-l/^imidazo[4,5^]quinolin-l-yl 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-LH%udazo[4 9 5^]qmnol]n-l-yl 
alcohol of Formula XXH is alkylated with a halide of Hal-R u to provide a 4-phenoxy-Lff- 

5 imidazo[4 t 5-c]quinolin-l-yl ether of Formula XXIIL The alkoxide of a compound of 
Formula XXII is formed by adding the alcohol to a triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromefhane in die presence of a phase 
transfer catalyst such as benzyltrimethlammomum chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- l#-imidazo[4^]quinolin- 1 -yl 

ether of Formula XXHI is animated to provide a Lff-inudazo[4 t 5^]quinolin-4«amine of 
Formula XII which is a subgenus of Formula L The reaction can be carried out by 
combining a compound of Formula XXULL with ammonium acetate and heating the 
resulting mixture at -150°C The product or a pharmaceutical^ acceptable salt thereof can 

IS be isolated using conventional methods. 
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Reaction Scheme IV 




TetrahydroTinida7r)qiTmolTnfts of the invention can be prepared according to 
Reaction Scheme V where R, R& Ru, X and n axe aa defined above. 

In Reaction Scheme V a 4-amino-6 ,7,8,9-tettahydro-lf^m 
yl alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6Jfi^ 
tctrahydnMjy-inridazo[4 f ^^ of Formula XXV which is a subgenus of 

15 
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Formula IIL The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-dimethylformamide to form an alkoxide. The alkoxide is then 
combined with the halide. The reaction can be carried out at ambient teniperature* The 
product or a pharmaceutical^ acceptable salt hereof can be isolated using conventional 
5 methods. 

Many tetrahydro-lif-iinida^ of Formula XXIV are known, see 

for example, Nikolaides et aL, U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which are incorporated by reference herein. 

10 

Reaction Scheme V 

OH 
XXIV 




Compounds of die invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,Ra,X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4KWoro-3naitroquinoline of Formula XXVI is 
reacted with an amine of Formula RrO-X-NBa to provide a 3-mtroquinolin4-amine of 
Formula XXVH The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3-nitroquinolin-4-amine of Formula XXVII is 
reduced to provide a quinolme-3,4-diamine of Formula XXVffl. Preferably, the reduction 
is carried out using a conventional hetero geneous hydro genation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Pair 
apparatus a 

suitable solvent such aa iaopiopyi alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a quinoline-3,4Hiiamme of Formula XXV3H is 
reacted with a carboxylic acid or an equivalent thereof to provide a l#-imidazo[4,5- 
c]quinoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1-dialkoxyaIkyl alkanoates. The carboxylic acid or equivalent is selected such that 
5 it will provide the desired R2 substituent in a compound of Formula XXDC For example, 
triethyl orthofonnate wiU provide a compound where Ra is hydrogen and triethyl 
orthoacetate will provide a compound where R2 is methyL The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 
1 0 Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVm with an acyl halide of Formula RaC(0)Cl and then (ii) cyclizing. In part (Q the 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
IS part (ii) the product of part (0 is heated in an alcoholic solvent in the presence of abase. 
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of 
triethylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (i) is complete. 
20 In step (4) of Reaction Scheme VI a liT-imidazo[4,5-c]qumolme of Formula XXDC 

is oxidized using the method of step (2) of Reaction Scheme II to provide a Iff- 
imidazo[4,5-c]quinolme-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a lif.mridazo[4,5^]quinoline-5N-<mde of 
Formula XXX is animated using the method of step (3) of Reaction Scheme II to provide a 
25 lH-imidazo[4,5^]quinolinr4-amine of Formula L 
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Reaction Scheme VI 




5 Compounds of the invention can be prepared acc aiding to Reaction Scheme VII 

where R, Ra, X and n are as defined above and Ru is an aiyi group which maybe 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VII a lif-imidazo^^S-cjqmnolin-l-yl alcohol of 
Formula XE is alkylated with a halide of Formula XXXI to provide a l/f-imidazo[4,5- 

10 c]quinolin-l-yl ether of Formula XXXH. The compound of Formula XHI and the halide 
of Formula XXXI axe combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloiomethane in the presence of a phase transfer catalyst 
such as benzyltrimetbylammonram chloride. The reaction can be run at ambient 
temperature* 

IS In step (2) of Reaction Scheme VII a lif-imidazo[4,S-c]quino]ine of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme n to provide a Lff- 
imidazo[4^^]quinoline-5N-<xride of Formula XXXDL 

In step (3) of Reaction Scheme VII a lH-imidazo[4,5^]quinolme-5N-K»dde of 
Formula XXXm is reacted with trichloroacetyl isocyanate to provide a Lff-imidazo[4^- 

20 c]quinolin-4-yl trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a lH-imidazo[4,5^]quinolin-4-yl 
trichloioacetamide of Formula XXXIV is hydrolyzed to provide a l£f-ixnidazo[4,5- 

5 c]quinolin-4-amine of Formula XXXV which is a subgenus of Fonmila IL The hydrolysis 
can be carried out by c conventional methods , preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VII lH-imidazo[4,5^]quinolin4-amine of 
Formula XXXV is coupled with a halide of formula Hal-Ru using a transition metal 

10 catalyst to provide a li?-iimdazo[4,5^]qiimolm^am^ of Formula XXXVI which is a 
subgenus of Formula IL Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (0 iodide, dichlorobis(triphenylphosp 
and excess triethylamine in a suitable solvent such as NjN-dimethylfermamide or 
acetonitrile. Tbo reaction is preferably carried out at an elevated temperature (60-80°C). 

1 5 The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 



19 



WO 02/46189 



PCT/US01/46581 




Reaction Scheme VH 



^ >R, ♦ H+-CMJ£h. -J2L 
OH 

XIII XXXI 




(CHJ 



II 



i-10 




XXXV 



HN^O 

? ? 

W.10 xxxiv 
111 II 



(2) 




1-10 




XXXVI 



(CHJ 



•mo 



II 



Compounds of the invention can be prepared according to Reaction Scheme Vm 
whet© R, Ra, Ru, X and a aie as defined above and BOC is terr-bntoxycarbonyl 
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In step (1) of Reaction Scheme VHI the amino group of a Lff-imidazo[4,5- 
cJqumolin-4-ainine of Formula XXXV is protected with two terrtutacycarbonyl groups. 
A compound of Formula XXXV is combined with di-fert-butyl dicaibonate in a suitable 
solvent such as N^Hdimethylfbtmamide in the presence of 4^dimethylammo)pyridine 
and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme VTH a protected lif-imidazo[4,5-^]quinolin-4- 
amine of Formula XXXVII is coupled with a halide of formula Hal-Ru using a transi tion 
metal catalyst to provide a protected lif-imidazo[4 > 5^]quinolm-4Hamine of Formula 
XXXVm. Preferably a compound of Formula XXXVII is combined with the halide in the 
presence of copper (I) iodide, dicUorobis(triphenylphosph^ and excess 

triethylamine in a suitable solvent such as N^-dimethylfbrmamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°C). 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a ltf-imidazo [4,5-c] quinolin-4-amine of 
Formula XXXVI which is a subgenus of Formula DL Preferably a compound of Formula 
XXXVm is treated wilhtrifluoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C) . The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

In step (4) of Reaction Scheme VHI die alkyne bond of a protected Iff- 
imidazo[4,5^3quinolin^amine of Formula XXXVUI is reduced to provide a protected 
Lff-imida2»[4^]quxnoEn^amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydro gentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 
carried out on a Fair apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme VIII die prote c ti n g groups of a compound of 
Formula XXXDC are removed in the same maimer as in step (3) to provide a lif- 
inudazo[4^]quinolin-4-amine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme Vm 
N(BOC) a 





xxxviii W M0 

I 
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N(BOC), 
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XXXVI 



(CHJ 



MO 
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Compounds of Use invention can be prepared according to Reaction Scheme DC 
5 where R, R3. Rii> Xandn are as defined above and CBZ is benzyioxycarbonyL 
In step (1) of Reaction Scheme DC the amino group of a Lff-imidazo[4^- 
c]quinolm-4-amine of Formula XXXV is protected with benzyloxycaxbonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^iimethyifbrmaxnide. The reaction can be earned out at ambient temperature 
10 or with mild heating (40°C) . 

In step (2) of Reaction Scheme DC a protected lif-imidazo[4,5<]quinolin-4-ainine 
of Formula XII is coupled with a halide of formula Hal-Ru using a transition metal 
catalyst to provide a protected li^imidazo[4,5^]quinolm-4-amine of Formula XLQ. 
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Preferably a compound of Formula XLL is combined with the halide in the presence of 
copper (I) iodide, dfcttoxobis(tripfcenylpta^ and excess triethylamine 

in a suitable solvent such as N^J-dimefliylfonnamide or acetonitrfle. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 

5 In step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a lif.inridazot4^]quinolin-4-amme of Formula XXXVI which is a subgenus 
of Formula IL Preferably a compound of Formula XLII is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 

10 conventional methods. 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XLH are removed by hydro genolysis and the alkyne bond is reduced to provide a 
lJJ-imidazo[4,5-c] quinolinr4-amine of Formula XL which is a subgenus of Formula L 
Preferably, the hydro genolysis/reduction is carried out using palladium hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Pair apparatus in a suitable 

solvent such as methanol The product or a pharmaceutical^ acceptable salt thereof can be 
isolated using conventional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme X 
where R,Rj, R&, X and n axe as defined above. 

hi step (1) of Reaction Scheme X a 2,4-dkUoro-3-nitroquinoliae of Formula XLUI 
is reacted with an amine of Formula Ri-O-X-NHa to provide a 2-chlGro-3 -mtroquiiK)lin-4- 
amine of Formula XLIV. The reaction can be carried out by adding the ammo to a 
1 0 solution of a compound of Formula XI ITT in a suitable solvent such as chloroform or 

dichlonraethanc and optionally heating. Many quinolines of Formula XLUI are known or 
can be prepared using known synthetic methods (see for example, Andre et aL, U.S. Patent 
No. 4,988,815 and references cited therein), 
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10 



In step (2) of Reaction Scheme X a 2H 5 Uoro-3- m ttoq^lk^mme of Formula 
XLIV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
cUoroquinolme-3,4-diaimne of Formula XLV. 

Iu step (3) of Reaction Scheme X a 2n:hloroa^Ime-3,4Hiiamine ofFormula 
XLViscyclizedudnguwmetiic^ofstep^mReactira to provide a 4- 

cMoro-ljy-imio^[4^]qumohne ofFormula XLVL 

la step (4) of Reaction Scheme X a 4-chloro- ltf-imidazoftS^o^ohhe of 
Formula XLVI is animated to provide a liZ-mtidazo^quinolm-Umme ofFormula L 
The reaction is carried out by heating (e.g.,I25-175°C) a compound ofFormula XLVI 
under pressure in a sealed reactor in the presence of a solution of ammonia in an alkanol. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional m e th o ds. 



15 



Reaction Scheme X 






Ommnunds of the invention can be prepared according to Reaction Scheme XI 
where R, Ri, R* X and n are as defined above. 



25 



WO 02/46189 



PCT/US01/46581 



10 



In Reaction Scheme XI a 1 J^imidazo[4,5H;]quinolk^amiiie of Formula XLVH is 
alkylated with a halide ofFormula XLVm to provide a lif-unidazo[4,5^]quinolin-4- 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N^-^iinietiiylfbxmamide. The halide is then added to the 
reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alkylation occurs at both the Nl and the N3 nitrogens; however, die desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and re crystallization. 

Many l#-hmdazo[4,5^]quino^ of Formula XLVII are known; others 

may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 



Reaction Scheme XI 



15 




>— *2 + Hal-X-O-R, 



XLVII 



XLV11I 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, Ri Ra,Xandn are as defined above. 

In step (1) of Reaction Scheme XII a 4-nitn^tra2»lo[l,5^]quinolin-5-ol of 
20 Formula XLDC is chlorinated to provide a 5-chloro-4-mtrotetrazolo[l ^-a]quinoline of 
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylfbnnamide. 4-Nitrotetrazolo[l ,5-a]qmnolm-5-ols ofFormula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5^hloro^mtrotetrazolo[l ^^]quinoline of 
Formula L is reacted with an amine of Formula R l -O-X-NHa to provide a 4* 
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nitrotetrazolof 1 ,5-a]quinolin-5-amine of Formula LL The reaction can be carried out by 
adding the amine to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of triethylamine. 

In step (3) of Reaction Scheme XII a 4-nitrotetrazolo[l ^-a]qumolm-5-amine of 

5 Formula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetrazolo[l,5^]qumolm-4,5-diamine of Formula LJL 

In step (4 ) of Reaction Scheme XII a tetcazolo[l^-a]quinolin^,5-diamine of 
Formula LET is cyclized using die method of step (3) in Reaction Scheme VI to provide a 
6^-iinidazo[4,5^]tetrazolo[l^^]qumoIirie of Formula LIU 

10 In step (5) of Reaction Scheme XQ a 6ff-imidazo[4,5^]te^ 

of Formula UH is reduced to provide a lJ^imidazo[4,5^]quinolin- 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula LIE with triphenylphosphine and 
then (u) hydrolyztng. Part ® can be carded out by combining a compound of Formula 
IHI with triphenylphosphine in a suitable solvent such as 1 ,2-dichlorobenzene and 

IS heating Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aDcoxide . The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Reaction Scheme XII 




Compounds of the invention can be prepared according to Reaction Scheme Xfll 
where R, Rj, Rn, X and n are as defined above. 
10 In step (1) of Reaction Scheme XIII a l^-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Hal-R u using the method of step (5) 
in Reaction Scheme VII to provide a Lff-imidazo [4,5-cjqumoIin- 1 -yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a lff-imidazo[4^-c]qmnolm-l-yl ether of 
1 5 Formula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
Lff-imida2o[4 t 5^]qumoIine-5NKJxide of Formula LV. 

In step (3) of Reaction Scheme Xm a l#-imidazo[4 f 5^]quinoline-5N-oxide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
l/r.imidazo[4^^]quinolin-4-amine of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 



28 



WO 02/46189 



PCTAJS01/46581 



Reaction Scheme XDI 

a- fry*, js*4 





XXXVI 
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Compounds of the invention can be prepared according to Reaction Scheme XTV 
where R, Rj, R I2) X and n are as defined above. 

In step (1) of Reaction Scheme XIV the attyne bond of a lif-imidazo[4,5- 
c]quinalin-l-yl ether of Fonnula LTV is reduced using the method of step (4) of Reaction 
Scheme VIH to provide a UT-nnida2o[4,5^3qumolin-l.yl ether of Formula LVL 

In step (2) of Reaction Scheme XIV a IfT-miidazo[4^]quinohnrl-yl ether of 
F<jrmuk is oxidized rtsiD«tr« men^ of step (2) in Reaction Scheme H to provide a 
l^-rmidazo[4,5^]quhiohne-5N-03dde of Formula LVH 

In stop (3) of Reaction Scheme XIV a lJ7-rmidazo[4,5Kr]<rumoline-5NH^ of 
Formula LVD is animated using the method of step (3) in Reaction Scheme R to provide a 
lff-imid^[4,5<]o^hnr4<iiiine of Formula XL which is a subgenus of Fonnula I The 
inoduct or a pharmaceuticaDy acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 





(3) 




10 



15 



Tetrabydroimidazoquinolines of the invention can be prepared according to 
Reaction Schema XV where R, R* Rn, X and naw as defined above. 

Instep (1) of Reaction Scheme XV a 4-ammo-6J,8,9-tetralty^ 
c]quinolin-l-yl alcohol of Formula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula HaHOTa)u 0 -OT=CH to provide a 6,7,8,9- 
tetrahydro-lif-imidazo[4,5^ of Formula LVDLI which is a subgenus of 

Formula IV. 

hi step (2) of Reaction Scheme XV a 6,7,8^-tetrahydro-ljy-imida2o[4> 
c]qumolin-4-ainine of Formula LVTH is coiq)led using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-R u to provide a 6,7,8^-tetrahydro-lif- 
imidazo[4^]quinolin-4-amine of Formula LDC which is a subgenus of Formula IV, The 



30 



WO 02/46189 



PCT/US01/46581 



product or a phaimaceutibaHy acceptable salt thereof can be isolated using conventional 
methods. 



Reaction Scheme XV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R u R^ X and n are as defined above. 

In step (1) of Reaction Scheme XVI a 2,4-dihydroxy-3-mtro-6,7,8^ 
tetrayhydroquinoKne of Formula LX is chlorinated to provide a 2»4-dichloro-3-nitro- 
6,7,8»9-te1rayhydroquinoline of Formula LXL Conventional chlorinating agents can be 
used Preferably the reaction is carried out by combining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-65°C). Confounds of Formula LX 
are known or can be prepared using known synthetic methods (see for example Nikolaides 
etal,.U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4-dichloro-3-mtro-6,7,8 > 9- 
tetrayhydroquinoline of Formula LXI is reacted with an amine of Formula R 1 -OX-NH 2 to 
provide a 2-chloro-3-nitro-6 J,8,9-tetrahydroq^olm-4-amme of Formula LXH The 
reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as NjN^iimethylfonnamide and heating (55-65°C). 

la step (3) of Reaction Scheme XVI a 2^Uoro-3-mtm^J,8 1 9-tetrahydroqainolin- 
4-amine of Formula LXH is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phenoxy-3-mtro^J,8 > 9-teti^ of Formula 

IXHL 
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in step (4) of Reaction Schema XVI a 2-phcnoxy-3-nitro-6 > 7,8 > 9- 
tetrahydroquinolin^-amine of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,7,8,9-tetrahydroqumQ of 
Formula LXTV. 

S hi step (5) of Reaction Scheme XVI a 2-phenoxy-€ J^^^etrahydroquincto-S,^ 

diamine of Formula LXTV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenc^^J,8,9-tetrahyd^ of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4-phenoxy^J,8,9-tetrahydro-lif- 
imidazo[4,5^]quinoIine of Formula LXV is aminated using the method of step (7) of 
10 Reaction Scheme IV to provide a 6J,8,94etrahy<ho-lJ7-i^ 
of Formula IDL 
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Reaction Scheme XVI 




5 

The invention also provides novel compounds usefiil as intermediates in the 
synthesis of the compounds of Formulas (I), (II), (HI), and (IV). These intermediate 
compounds have the structural Formulas (V) - (EX), describ ed in more detail below. 
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One class of intermediate compounds has formula (V): 




X-O-R! 
(V) 

wherein ' Xis-CHR3-,<3BnR3-a^^^ 
5 Ri is selected from the group consisting of. 

-aryl; 
•sfloenyl; 
-Rr-eiyl;and 
-CGKWmot-OC-Rio ; 
10 Ra is selected fiom the group consisting ot 

-hydrogen; 
-alkyl; 
-alkenyi; 
-axyl; 

15 -heteroaryl; 

-heterocyclyi; 
-alkyl-Y-alkyl; 
-aBcyl-Y- alkenyi; 
-alkyl-Y-eryl; and 

20 x -alkyl or alkenyl substituted by one or more substituenls selected 

from the group consisting of: 
-OH; 



25 -CO-N(R3)z; 

-CO-Ci.io alkyl; 

-CO-O-Ci.ioattyl; 

-N 3 ; 
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-heteroaryl; 
-heterocyclyl; 

-CO-aiyl; and ^ 
-CO-heteroaiyl; 

R4 is alkyl or attenyl, winch may be interrupted by one or more 
-O- groups; 

each 83 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S (0)«-; 
n is 0 to 4; and 

each R present is independently selected from die group consisting of C W o 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

Another class of intermediates are imidazocpiinoline^phenaxy compounds of 
formula (VI): 




X is -CHRj-, -CHR3-alkyl-, or-CHR^alkenyls 
Ri is selected from the group consisting o£ 
-aryl; 

-alkenyl; 
-Rc-aryl; and 

-KCHOmb-CsC-Rw ; 

Ra is selected from the group consisting of; 



20 wherein 



25 
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-hydrogen; 
-alkyl; 

-alkenyl; N 
-axyl; 

5 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
alky 1-Y- alkenyl; 
alkyl-Y-aryl; and 

10 - alkyl or alkenyl substituted by one or more substituenta selected 

from the group consisting o£ 
-OH; 
-halogen; 

15 -CO-NCRa)* 

-CO-Cwo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aiyl; 

20 -heteroazyl; 

-heterocyclyl; 
-COaxyl; and 
-CO-heteroaiyl; 

Ri is alkyl or alkenyl, both of which may be interrupted by one or more 
25 —O— groups; 

each R3 is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0)*2-; 

nis0to4;and 

30 each R present is independently selected from the group consisting of Cmo 

alkyl, Ci-10 aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 
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Another class of intermediate compounds are the imidazoquinoIine-N-oxide 
compounds of formula (VII): 




wherein X is -CHR3-, -CHRrattyl-, or -CHRralkenyl-; 
Ri is selected from Hie group consisting o£ 
-atyl; 

10 -alkenyl; 

-Rr-aiyl; and 
-CCH2)i-icr<^C-Rio; 
R4 is alkyl or alkenyl, both of wMch may be interrupted by one or more 
-O- groups; 

IS each R3 is independently H or Clio alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-10 aBcoxy, hydroxy, halogen and triftuoromethyl; 
20 or a phatmaceutically acceptable salt thereof, 
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An additional class of intermediate compounds has the formula (VIII): 



wherein X is -CHRa-» -CHRa-aHcyl-, or-CHR 3 -aIkenyl-; 
Ri is selected from the group consisting o£ 



•hydrogen; 
-aBcyl; 
-aBoenyl; 
-atyl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alfcenyl; 
-allqi-Y-aryl; and 

-alkyl or aDcenyl substituted by one or more substituents selected 
Hutu the group consisting o£ 




N— (COOR 7 £ 



(vm) 



-aiyl; 
-alkenyl; 
-R«-aiyl; and 
-(CHi)i.io-CsC-R|o; 



Ri is selected from the group consisting of: 



-OH; 




38 



WO 02/46189 



PCT/US01/46581 



-CO-NCRafc; 
-COCi-io alkyl; 
-CO-O-Ci-io alkyl; 
-N 3 ; 

5 -aiyl; 

-hetexoaryl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaryl; 

10 R4 is alkyl or alkenyl, wMch may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected fiom the group consisting of H, alkyl, alkenyl and aiyi; 
each Y is independently -O- or ^(0>wS 
IS nis0to4; 

each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; and 

R 7 is tert-bviyl or benzyl; 

or a phannaceutically acceptable salt thereof. 



20 



A further class of intermediates axe imidazoquinoline-4-chloro compounds of the 
formula (DQ 




O-R, 
(K) 

25 

wherein: X is -CHR3-, -CHR3-alkyl-, or -CHR3-alkonyl-; 
Rj is selected fiom the group consisting o£ 
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alkenyl; 
Rr-aiyl; and 
-(CH2)i.«r-C<3I 




-alkyl; 

-alkenyl; 

-atyl; 

-heteroaiyl; 
-heteiocyclyl; 
-alkyl-Y-aBcyl; 
-alkyl- Y- alkenyl; 
-alky 1- Y-aiyl; and 

-aDcyl or alkenyl substituted by one or more substituents selected 



Ri is alky 1 or alkenyl, which may be interrupted by one or mote 



fiom die group consisting of: 



25 



20 



-OH; 
-halogen; 

-CO-Cmo aftyl; 
-CO-O-Cuip alkyl; 
-N 3 ; 

«yi; 

-heteroaryl; 
-heterocyclyl; 
-CO-axyl;and 
-CO-heteroaiyl; 



-O- groups; 

each B3 is independently H or C mo alkyl; 
each Y is independently -0-or-S(0)<wS 



WO 02/46189 PCTAJS01/46581 . 

» 

nis0to4;and 

each R present is independently selected from the group consisting of Cmq 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

5 

As used herein, the terms "alkyl**, "aflcenyP and the prefix "aDc-** are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with aDcenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyl 

In addition, the alkyl and aDcenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected from the group 

15 consisting of alkyl, aDcenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and 
heterocyclylattyl. 

The term "haloaDcyF is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorrnated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyi, 
20 trifluoromethyl, and die like. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphlhyl, biphenyl, fluorenyl and indenyl. The 
term "heteroaryP includes aromatic rings or ring systems that contain at least one ring 
, hetero atom (e.g., O, S, N). Suitable heteroaiyl groups include fiiryl, thieuyl, pyridyl, 
25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, hnidazolyl, 
pyrazolyl, oxazoljd, flriazoJyl, benzofcranyl, benzothiophenyl, carbazolyl, benzoxazolyl, 
pyrimidipyi, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isothiazolyl, purinyl, quxnazolinyl, and so on. 

"Heterocyclyl** includes non-aromatic rings or ring systems that contain at least 
30 one ring hetero atom (e.g., O, S, N) and includes all of the folly saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomozpholinyl, 
piperidinyl, pipciazmyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The aiyl, hetexoaxyl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected fiom die group consisting of alky 1, • 

5 aHooxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, cazboxy, fbnnyl, aryl, aryloxy, aiylthio, arylalkoxy, arylaJkylthio, heteroaryl, 
hetexoaryloxy, hcteroarylthio, heteroarylalkoxy, heteioarylalkylthio, amino, alkylamino, 
dialkyianrino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, aUcenylcaibonyl, 
aUcoxycaibonyl, haloalkylcaibonyl, haloalkoxycaibonyl, alkylthiocaibonyl, aiylcarbonyl, 

10 heteroaiylcaxbonyl, aiyloxycarbonyl, heteroaiyloxycazbonyl, aryHhiocarbonyl, 

heteroarylthiocaibonyl, alkanoyloxy, aDcanoylflrio, alkanoylamino, aroyloxy, axoyhhio, 
aroylamino, aDcylaxninosulfbnyl, aEkylsulfonyl, aiylsulfonyl, heteroarylsulfonyl, 
alkylcaibonylamino, alkenylcarbonylammo, aiylcarbonylamino, aiylalkylcaxbonylamino, 
heteroarylcaxbonjda^oino, heteroaiylalkylcaibonylamino, alkylsulfbnylamino, 

IS aDcenylsulfbnylamino, arylsulfbnylamino, aiylalkylsulfonylamino, 

heteroarylsulfonylamino, heteroaiylalk^sulfbnylamino, alkylanrinocaibonylamino, 
alkenylaminocaxbonylaxnino, aiylaminocaibonylamino, arylalkylaminocaibonylamino, 
heteroaiylammocarbonylainixio, heteroarylalk^azninocaibonylanaino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted**, then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred. For example, Ri-aryl is a preferred Rj 
group and pr e fer re d Rio groups are alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents axe present (i.e., n is 0). Preferred Ra 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (Le., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyi, and cyclopropyhnethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
preferred substituents include halogen, nitrite, nitro, cazboxy, methoxy, methylthio, 
trifluorometbyl, and trifluoromethoxy. One or more of these prefer red substituents, if 

30 present, can be present in the compounds of die invention in any combination* 



42 



WO 02/46189 



PCTAJS01/4d581 



The invention is inclusive of the compounds described herein in any of their 
pharmaceutical!? acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 

10 pharmaceutical^ acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 

15 of skill in die art; such as the physical and chemical nature of the compound, die nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of die 
invention will contain sufficient active ingredient to provide a dose of about 1 OOng/kg to 
about 50mg/kg, preferably about 10yg/kg to about Smg/kg, of die compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 

20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be administered as the single therapeutic 
agent in die treatment regimen, or the compounds of die invention may be administered in 
combination with one another or with other active agents, including additional immune 

25 response modifiers, antivirals, antibiotics, etc. 

The compounds of die invention have been shown to induce the production of 
certain cytokines in experiments performed according to die tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering d ie m useful in the 

30 treatment of a variety of disorders. 

Cytokines whose production may be induced by die administration of compounds 
according to the invention generally include inierferon-a (IFN-a) and/or tumor necrosis 
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factor-a (TNF-a) as well as certain interleukins (TL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, IL~1, IL-6, IL-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and otter cytokines 
can inhibit vims production and tumor cell growth, making the compounds useful in the 

*5 treatment of viral diseases and tnxnois. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of die invention to die animaL 

Certain compounds of the invention have been found to preferentially induce die 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce die production of cytokines, die compounds of 
die invention affect other aspects of die innate jrmrnina response. For e xampl e, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction* Hie 

IS compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, die compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of die invention also have an effect on die acquired wmrmtia response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, die production of the T helper type 1 (Till) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines DL-4, EL-5 
and IL-13 axe inhibited upon administration of the compounds. This activity means that 
the compounds are useful in die treatment of diseases where upregulation of die Thl 
response and/or downregulation of die Th2 response is desired In view of the ability of 

25 compounds of die invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in die treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fkmgal diseases and 
c hlamy di a. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-d and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This immuiiomodukting activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; moUuscum contagiosnm; 
variola, particularly variola major, rhinovirns; adenovirus; influenza; para-influenza; HTV; 
CMV; VZV; intraepithelial neoplasias such as cervical mtraepithelial neoplasia; human 
papfflomavirus (HFV) and associated neoplasias; fungal diseases, e.g. Candida, aspergfflus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, ag. Pneumocystis camii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions mat can be treated using the compounds of the invention 
include actinic keratosis; eczema; ec^cjphilia; essential thrombo^haemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the mhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
the opportttnistic infections and tumors that occur after suppression of cell mediated 
mmnmity in, for example, transplant patients, cancer patients and HTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-ceDs to produce an amount of one or more cytokines such as, for example, EFN-a, 
TNP-a, IL-1, IL-6, IL-10 and IL-12 that is increased over the background level of such 
cytokines. The precise amount will vary acxordmgtofiu^loMwnmmeartbutis 
expected to be a dose of about 100 ng/kg to about 50 mg^ preferably about 10 ugflcg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral mfectionm an ani^ 
am<Aodoftreatmgane<^lasticdisease in an animal conrorismg adnunistering an 
effective amount of a compound or composition of the invention to the animal An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral le si o n s, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about SO mg/kg, preferably about 10 fig/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount Oat win 
cause a reduction in tumor size or in the number of tumor foci. Again, die precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

In the examples below some of die compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Both 
IS methods used a A-100 GBson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APd/MS and the appropriate fractions were 
combined and lyophilized to provide the triftuoroacetate salt of the desired compound. 
MethodA 

Column: column Microsorb CI 8, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flowrate: 10 mL/min.; gradient etution from 2-95% Bin 25 mm., hold at 95% B for 5 
min., where A=0.1 % trifluoroacetic acid/water and B-O.1% trifluoroacetic 
acid/acetonitrile; peak detection at 2 54 nm for triggering fraction collection. 
Method B 

Column: Phenomenex Capcell PakCl 8, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mL/min.; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 
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Example 1 

l-[2^-Propynyloxy)e% 




Part A 

5 2-(12J-Imidazo[4,5-c]<iiii^^ (28.5 g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromcthane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
benzyltrimethylammonium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dichloromethane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1frimidazo[4,5-c]qpinolin-l- 

15 yQetfayl (2-propynyl) ether as a yellow crystalline solid, m.p. 124-126°C. 

Analysis. Calculated for CjsHuNaO: %C, 71.70; %H, 521; %N, 16.72. Found: %C, 
71.85; %H, 5.25; %N, 16.90 

! H NMR (300 MHz, DMSO) S 9.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, 1H), 8.18 (m, 1 H), 
7.71 (in, 2 H), 4.93 (t, J - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, J - 5.1 Hz, 2 H), 
20 335 (t, J=22Hz,lH) 

HRMS(ESI) Calculated for CuHuNaO (MH*) 252.1137, found 252.1 141 
PartB 

2<lfT-Imidazo[4^]quinoliz^l-yI)ethyl (2-propynyl) efher (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-Chloropeioxybcnzoic acid (1 5.7 
25 g of 57-86%) was added and the mature was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (PLC) indicated that some starting material was 
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still present so more 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. Hie aqueous fraction was 
then extracted multiple times with dichloromethane. Hie organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-P^-propynyloxy)e^ 
oxide as a yellow ofl. 

HRMS(E3I) Calculated for C15H14N3O2 (MH*) 268.1086, found 268.1098 
PartC 

10 Under a nitrogen atmosphere trichloroacetyi isocyanate (15.5 g, 82.2 mmol) was 

added dropwise to a mixture of l-[2^2-piopynyloxy)c%l]-li^^ 
5N-oxide (183 g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material More trichloroacetyi 

isocyanate (4.5 g) was added After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatOes were removed under reduced pressure to provide N-{l-[2-(2- 
propynyloxy)ethyl]-liWim as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of pre c ipi t a t e was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of 1 -[2^-propynyloxy)etbyl]- liWmidazo [4,5-c] quinolin- 
4-amine as an off-white solid, m.p. 225-227X2, 

Analysis. Calculated for CJ3H14N4O (BbO)i/ 4 : %C f 66 .53; %H, 5.40; %N, 20.69. Found: 
30 %Q 66 .33; %H, 5.18; %N, 21.12 

! H NMR (300 MHz, DMSO) S 8.13 (s, 1 H), 8.08 (br d, I = 7.8 Hz, 1 H), 7.62 (br d, J - 
83 Hz. 1 H) ,7.44 (br t, J 7.6 Hz, I H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.54 (s, 2H),4.81(t, 
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J-5.4Hz,2H),4.14(d,J-2.4Hz l 2H),3.93(U»5.1H2 l 2H) > 3J8(U»2.4H Z ,l 
H) 

HRMSOESI) Calculated for CijHuNiO (MH*) 267.1246, found 267.1253 

Example 2 

^3^<4-Ainh^lff-i^ 

NHj 




Part A 

Under a nitrogen atmosphere l^-piopyi^o^)elhyl].Lff-iinidazo[4,5- 
cJqtimoIm-4-amine (16 g, 60.1 mmol), di-tert-butyl dicarbonate (32.7 g, 150 mmol), 
triethylamine (21 mL, 150 mol), N,Nsiimethy]fonnantide (150 mL) and 4- 
(dmiethyIanimo)pyridm e (0.1 g) wen combined and heated to 80-85°C. After about 1 
hour the inixturebecaine homogeneous and Tlx: indicated that very Ettle starting 

material remained The solution was heated for an additional hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueoua ftaction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulrate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. Tins imterial was triturated 
with diethyl ether to provide 22.6 g of N,N-(bis tert4rotoxycaibony^<2^ 
piopyiryloxy)ethyq-li^^^ M m omvMB ^ . 139 _ 

142-C. 

Analysis. Calcukted fin- C^^O,:^, 6436;%^ 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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l HNMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 

4.94(U»4.9Hz,2H) f 4.12(<U«2.4H^ 

Hz, 1H), 134(s, 18 H) 

HRMS(ESI) calcd for C25H31N4O3 (MH*) 467.2294, found 467.2307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 mmol), 
dichtorobis(triphenylpho^^ (0.09 & 0.13 mmol), and copper© iodide 

(0.05 g, 026 mmol) were added to a mixture of N,N-(bi3 /ert-butoxycarbonyI>l-[2-(2- 
propynyloxy)ethyl]-l#-M (l.o g, 2.14 mmol) and anhydrous 

10 N^-dimethylfonnamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 3 5°C for 1 6 hours to 
provide 1.18 gof 2-(3-{2-[ 4-(bis te^butoxycaibanyI)amm^ 
1 -yl] ethoxy } - 1 -propynyl)benzomtrile as a solid. 

! H NMR (300 MHz, DMSO) 8 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J- 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7.34 (d, J» 7.3 z, 1 H). 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for C32H34N5O5 (MH*) 5682560, found 5682565 
PartC 

Trifluoioacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography elutmg with 9/1 dichlormnethane/methanol to provide 
0.48 g of 2-{3^2^4-ammo-U!r-^ 
propynyl}benzomtrile as a white powder, m.p. 180-183°C. 

Analysis. Calculated for C22H17N5O • (HiO)^: %C, 70.54; %H, 4.79; %N, 1 8.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 ! H NMR (300 MHz, DMSO) 5 8.19 (s, 1 H), 8.12 (d, J - 8 2 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J=5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J - 5.1 Hz, 2 H) 
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Example 3 
» l-{2HX3-Fhimyl-2-propynyI)o^ 



Under a nitrogen atmosphere, a mixture of 1 -[2-{2-propynyloxy)e&yl]-lif- 
imidazo[4^^]qumolm-4-amme (10 g, 37.6 mmol), anhydrous N,NsInne%lfbnnannde 
(150 mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), Q^cmmr)bis(triphenylphosphine)paIladium(II) (0.53 g, 0.75 mol), 
and copper© iodide (029 g, 1.50 mmoO were added and the lnixtura was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1 .5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated mat the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 
purified twice by flash chromatography (95/5 dicMoromelhane/methanoI) to provide 2.7 g 
of 1 -{2-[(3-pheiryl-2-pTopynyI)oxy]ethyl} -lif-mndazo[4,5^]qnmolin^amine as a white 
solid, m.p.l96-197°C. 

Analysis. Calculated for CmHuW): %C, 73.67; %H, 5.30; %N, 1636. Found: %C, 
7329; %H, 523; %N, 1635 



20 >HNMR (300 MHz, DMSO) 6 8.17 (s, 1 H), 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
03 Hz, 1 H). 7.44 (t, J - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86(t, J - 5.1 
Hz, 2 H). 439 (s, 2 H), 4.03 (t, J - 5.1 Hz, 2 H) 
HRMS(EI) Quculated for C 2 iHuN 4 0 (M*) 342.1481, found 342.1490 




5 
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Example 4 
l-{2-[(3-Phenyl-2-propynyl)^ 

Hydrochloride 

5 1 • {2^(34>henyl-2-propynyI)oxy]et^ (1 .0 

g, 2.92 mmol) was dissolved in a mixture of methanol (IS mL) and dichloromethane (5 
mL). Hydrogen chloride/dicthyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystaUized 

10 from acetonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyI)oxy]ethyl}-^ hydrochloride as an 

off-white crystalline solid, m.p. 231-236'C 

Analysis. Calculated for C21H19CIN4O - (HzO)^ %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %Q 65.72; %H, 5.0; %N, 14.73 
15 'HNMR (300 MHz, DMSO) 6 8.49 (s, 1 H), 834 (d, J- 83 Hz, 1 H), 7.81 (br d, J= 83 
Hz, 1 H), 7,72 (t, J « 7.8 Hz, 1 H) f 7.56 (t, J = 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H),7.14(dd, 
J - 8.0, 1.5 Hz, 2 H), 4.94 (t, J « 4.8 Hz, 2 H), 43 8 (s, 2 H), 4.05 (t, J « 4.9 Hz, 2 H) 
HRMS (EI) Calculated for CnHial^O (NC*) 342.1481, found 342.1485 

20 Example 5 

l-{2-[3^4-Mcthoxyphenyl)propaxy]ef^ 

NH, 




Part A 
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Under a nitrogen atmosphere, N,N-(bis tert-butoxycarbonyl)-l-[2-{2- 
pr°pynyloxy)ethyl]-l.tf-imicl^ (1.0 g, 2.14 mmol), triethylamine 

(0.8 mL, 5.56 mmol), 4-iodoanisole (0.51 g, 2.18 mmol) and anhydrous N,N- 
dimethylformamide (15 mL) were combined. 

DicMcm)bis(tiiphenylphosphine)paIladimn(II) (0.09 g, 0.13 moi) and copper® iodide 
(0.05 g, 0.26 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
tanperatae at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
mat me reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic ftaction was washed with water and 
then with brine, dried over magnesium sulfite, filtered and men concentrated under 
reduced pressure to provide 0.95 g ofN,N-(bis tert-butoxycarbonyl>l-(2-{[3-(4. 
methoxyphenyI)-2-propynyl]oxy}e^ ^ m oaogp 

solid. 

HRMSCEI) Calculated for C^EmMA (M 4 ) 5722635, found 572.2635 
Part B 

N,N-(Bis tert-butoxyraibonyl>l^-{p^me 
propynyl]oxy} efeyl>U?-inridazo[4^^]qninolm^-anm» (0.75 g, 1.31 mmol), ethyl 
acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
men hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 
Platinum oxide (150 mg) and methanol (10 mL) were added and the mixture was 
hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis fert-butoxycarbonyI)-l-{2-[3-(4- 
methoxvphenyI)propoxy]ethyl} -lJy-imid^[4,5^]quinohn-^amine as a yellow-brown 
gum. 

HRMS(EQ Calculated for CnB«NA (M 4 ) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifluoroacetic acid (10 mL) was added to a mixture 
of the material from Part B and drehloromemane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol. The organic fraction was dried over magnesium 
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sulfate, filtered and then concentrated under reduced pressure to provide a tan foam. The 
foam was purified by flash chromatography (9/1 dicMoromemanc/methanoI) to provide a 
light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 
This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of 1- {2-[3- 
(4-meftoxypharyl)propoxy]e^^ as a white solid, 

m.p.U6-118°C. 

Analysis. Calculated for CnBfoMCy %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %0, 6.40; %N, 14.73 

'HNMR (300 MHz, DMSO) 8 8.17 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.64 (d, J - 8.3 Hz, 
1 H), 7.45 (t, J - 7.8 Hz, 1 H), 724 (t, J - 7.6 Hz, 1 H), 6.80 (d, J » 8.8 Hz, 2 H), 6.66 (d, J 
= 8.8 Hz, 2 H), 6.60 (a, 2 H), 4.80 (t, J - 5.1 Hz, 2 H), 3.81 (t; J- 4.9 Hz, 2 H), 3.66 (s, 3 
H), 327 (t, J - 6.1 Hz, 2 H), 232 (t, J - 7.3 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

heozcosul f b iunnid o 




PartA 

Under a nitrogen atmosphere, l^^-propynyloxy)e1hyl]-lif*imidazo[4,5- 
c]quinolm4-amme (1.7 g, 635 mmol), dibenzyi dicarbonate (4.55 g, 15.9 mrnol), 
tricthylamine (1.8 mL, 13.0 mmol), 4^dimetfaylamino)pyridine and anhydrous N,N- 
dimetfaylformamide (20 mL) were combined The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 houra. 
The reaction mixture was allowed to cool and ften it was partitioned between 
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dichloromethane and water. Hie aqueous fraction was extracted with dichloromethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
itwas diluted with toluene. The resulting precipitate was isolated by filtration and 
5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1 .1 g of benzyl N-{l-[2- 
(propynyloxy)e%l]-l#-i^ as a white solid. 

! HNMR (300 MHz, DMSO) 8 9 Si (s, 1 H), 834 (d, J - 7.8 Hz, 1 H), 830 (s, 1 H), 7.97 
(d, J » 73 Hz, 1 H), 7.70 (t, J = 7.8Hz, 1 H), 7.58 (t, J - 7.8 Hz, 1 H), 7.15-7.50 (m, 5 H), 
10 5.21 (s, 2 H), 4.90 (U~ 5.1 Hz, 2 H), 4.14 

338(t,J«2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N-{l-[2-^)iopynyloxy)ethyri-Lff- 
imidazo[4,5^]quinoIin-4-yl}caibamatB (037 g, 051 mmol), 3-iodo-4-methyl-l- 
15 benzenesulfonamide (03 g, 0.96 mmol), trie%lamine (02mL, 136mmoI) and 
anhydrous acetonitrile (20 mL) were combined. 

DicMorobis(triphenyI^^^ (13 mg, 0.018 mol) and copperQ iodide (7 

mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 

hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and the residue was purified by 

flash chromatography (98/2 to 95/5 dichloromethane/methanol) to provide 033 g of 

benzyl N-(l - {2-[(3 - {2-methyl-5-[(methylamino)sulf^ - 

lH-mridazo[4,5^]q^olm^yl)caibamate as a pale yellow solid. 

! HNMR(300 MHz, DMSO) 8 9.96 (s, 1 H) f 836 (m, 2 H), 7.96 (d, J = 83 Hz, 1 H), 
25 7.55-7.70 (m, 4 H), 7.48 (m, 2 H), 73^^ 

H), 4.40 (s, 2 H), 4.06 (t, J - 5. 1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J - 4.9 Hz, 3 H) 

MS ((3)584,476 

PaitC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 {2-me%l-5-[(methylamino)su^ 

c]quinolin-4-yl)carbamate (03 g, 0.51 mmol) and methanol (10 mL). The mixture was 
bydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 
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MS indicated alkync reduction but no phenoxycaibonyl removaL Palladium on carbon 
(0.1 g of 10%) was added and tie reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl removaL Palladium black (0. 1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromefhane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystaHized from acetordtrile to provide 0.1 1 g of N l ,4-dimethyl-3- {3 -[2-<4-amino-LPT- 

10 imidazo[4,5-c]qumohn-l-yl)efo as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for CaKfoNsChS: %C, 6051; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

'H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.62 (d, J - 83 Hz, 
15 1 H), 7.53 (d, J - 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 7 38 (m, 1 H), 7.24 (br t, J = 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J - 7.8, 2.0 Hz, 1 H), 638 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 5.2 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H),1.65(m,2H) 

HRMS(ET) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 
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Example 7 
H2-{[3^-Isopiopylp^^ 
li^iinidazo[4,5^]qumolin^aniiiie Hydrochloride 
IsiHa 




Under a nitrogen atmosphere l-t2^imjpynyloxy)ediyl]-lH-imidazo[4^- 
c]qamolin-4-axnine (0.50 g, 1.88 mmol), 2-iodoisopropyIbenzene (0.65 g, 2.63 nnnol), 
trietbylamine (0.68 ml^ 4.88 mmol) 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 dichloiobis(triphenylphosphinfi)paT1adiiTm(n) (0,08 g) were added. After 1.5 hours 

analysis by TLC (9/1 dichloromethane/methanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dichloromethane/methanoL The product 
fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/1 dichloromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -038 g of a solid This 
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1.0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrystallized 

20 from isopropanol/mefhanol, isolated by filtration and then dried to provide 024 g of 1 -(2- 
{P^-isopropylphenyl)-2-propy^ 

lH-imidazo[4^^]qpinolin-4-amme hydrochloride as a solid, m-p. 239-241°C. 
Analysis. Calculated for Cz&^aO •HC1.(H 2 0) W : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) S 8.54 (s, 1H), 8 39 (d, J= 8.1 Hz, 1H), 7.85 (d, J= 8.2 
Hz, 1H), 7.76 (t, J - 72 Hz, 1 H), 7.59 (t, /» 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.1 1-7.19 
(m, 2 H), 5.00 (t, J- 4.7 Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J= 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13(d,J p =6^Hz,6H) 
5 IR (KBr) 3363, 3111, 2957, 1672, 753 cm' 1 

HRMS (EI) Calculated for C24H24N4O (M*) 384.1950, found 384.1943 

Example 8 
l^-{[3^6-Dimethyh>henyI)-^^ 
10 lH-iniidazo[4^^]qumolm4-amiiffl 




Using the general method of Example7, 1 -[2-{2-propynytoxy)ethyl]-Lff- 
imidazo[4,5-c]qumolh>4-aniine (0.50 g, 1.88 mmol) was reacted with 2,6-dimethyl 
15 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography elutmg with 95/5 dicUoromethane/memanol to provide 0.056 g of l-(2- 
{[3^6-dimethylphenyI}-2-propyny^ as a 

solid, mp. 200-201 C C. 

Analysis. Calculated for C33H22NUO •(HjO) 2 /s: %C, 7329; %H, 6.07; %N, 14.86. Found: 
20 . %C, 7336; %H, 5.88; %N, 14.84. 

'H NMR (300 MHz, DMSO-d6) 6 8.19 (s, 1H), 8.13 (d, J= 8.1 Hz, 1 H), 7.62 (d, IS 
Hz, 1 H), 7.44 (t, J » 8.0 Hz, 1H), 723 (t, /- 7.9 Hz, I H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (a, 2 H), 4.87 (t, J= 45 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, /» 4.9 Hz, 2 H), 
2.15(s, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm' 1 
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HRMS (H) Calculated for Q3H12N4O (M*) 370.1794, found 370.1789. 



Example 9 v 
{[3^4-PhenoxyphenyI)-2-propynyl]oxy} ethyY)- 
liT-imidazo[4^]quinolin-4-amine 




Using me general method of Example?, l-[2-(2-prcpynyloxy)efoyl]-Lff- 
nnida2o[4,5^]quinoIm-4-aminc (0.50 g, 1.88 mmol) was reacted with 4-iodopherryI 
phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 
chromatography eluting with 95/5 dicMoromethane/methanol to provide a solid. The solid 
was- slurried with aqueous sodium hydroxide to remove salts and men purified by column 
chromatography eluting with. 9/1 ethyl acetate/methanol to provide a solid. This material 
was further purified by column chromatography eluting with 99/1 ethyl acetate/methanol 
to provide 24 mg of l^-{PK4-phenoxyphenyO-2im>pynyl]oxy}emy^ 
c]quinolm-4^unme as a solid, na.p. 146-148°C. 

Analysis. Calculated for CnHn^Oz •(HzO)^: %C, 7224; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 12 35. 

'HNMR (300 MHz, DMSO-d6) 6 8.18 (s, 1 H), 8.12 (d,7- 7.4 Hz, 1 H), 7.62 (d, J- 7.7 
Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
/= 6.7 Hz, 2 H), 6.71 (s, 2 H), 4.85 (t, J - 5.1 Hz. 2 H), 4J7 (s,2H), 4.02 ft •/«=» 5.0 Hz, 2 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm' 1 
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HRMS (EI) Calculated for CrHbNtOj (M*) 434.1743, found 434. 1748. 

N ExampIelO 

l-P^{3-[2<TiifluOT^eatyI)phenyl]-2-propynyl} oxy)cthyl]- 
lif-inudazo[4,5^]quinolin-4-amine 

\ 





Using the general method of Example 7, l-[2-(2-propynyloxy)ethyl]-Lff- 
imidazo[4 J 5^]quinoliit4-axnine (0,50 g, 1.88 nrmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (1 0 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 gof a solid 

1 5 This material was partially dissolved in a mixture of dichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (324 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrile/ethyi acetate containing a small amount of methanol Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under reduced pressure to pro 

a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetatc/methanol to provide 14 mg of !-[2-({3-[2-(trifluoromethyI)pheixyI>2- 
propynyl}oxy)ethyl]-^ as a white crystalline solid, m.p. 

154-155°C. 
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Analysis. Calculated for CzzHnFaN^O: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
6439; %H, 4.19; MN, 13.71 

! H NMR (300 MHz, DMSO-d6) 8 8.16 (s, 1 H), 8.1 1 (d, 7.4 Hz, 1 H), 7.74 (d, J° 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 7 38-7.46 (m, 2 H), 7.22 (t,/= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 %Jm 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (t, J= 5.1 Hz, 2 H) 

IR (KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm* 1 
HRMS OBI) Calculated for C22H17F3N4O (M*) 410.1354, found 410.1350. 

Example 11 

10 l^-{3-[4-(lJ?-l-Pynoly^ 

lH-imidazo[4^-c]quinolm-4-anmne trifluoroacetate 




Part A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
15 a mixture of l^^-prcpynylcoy)etfy^ (16.4 g, 61 .6 

mmol) and anhydrous N,N-diniethylfonnamide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and die inaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
20 fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycari>onyl)-l-[2-(2^ as a 

white solid. 
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Under a nitrogen atmosphere N,N-(bia benzyloxycarbonyl)- 1 -[2-{2- 
propynyloxy)ethyl]- lif-imidazo [4,5-c]qinnolm-4-arnine (0.5 g, 0.94 mmol), anhydrous 
acetonitrile (S mL), triethylarrrine (034 mL, 2.43 mmol), and l<4-iodophenyl)pyirole 

5 (028 g, 1.03 mmol) woe combined and the resulting homogeneous mixture was heated to 
80°C. Copper CD iodide (0.007 g) and dicUcrobis(triphenylphosphke)palladium(n) (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N,N-(bis benzyloxycarbonyl)- H2K{3-[4^1J£pytrol-l-y^ 
ynyl} cocy)etliyl]-l/f-imi<iazo[4,5^]qimiolm-4-aniine. 

'H NMR (500 MHz, DMSO-d6) 5 8.49 (d, J m 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, 7= 7.9 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, /- 5.1 Hz, 2 H), 7.40 (s, 2 H), 7.32 (d, 6.8 Hz, 2 
H), 724-727 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, ./= 52 Hz, 
15 2H),4.42(s,2H),4.10(t,/»5.1Hz,2H) 

MS (CI) for GuHhNsOs m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydro genated at 45 psi (3.2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l-(2-{3-[4-(lir-l-pyrrolyl)phenyl]prc>poxy}e% 
4-amtne trifluoroacetate as a solid, m.p. 179-181°C. 

25 Analysis. Calculated for dsHuNsO •C2HF3O2: %C, 61.71; %H, 459; %N,13.33. Found: 
%C 61.49; %H, 4.89; %N, 1323 

l H NMR (500 MHz, DMSO-d6) 8 8.51 (s, 1 H), 8.38 (d,7- 8.4 Hz, 1 H), 7.84 (d, 8.4 
Hz, 1 H), 7.73 (t; 7.3 Hz, 1 H), 7.56 (t, /= 7.8, 1 H), 7 33 (d, J - 8.4 Hz, 2 H), 726 (t, 
J- 2.1 Hz, 2 H),6.96 (d, J» 8.4, 2 H), 624 (t, 7= 2.1 H, 2 H), 4.91 (t, J" 5.0, 2 H), 3.85 
30 (t, /- 5.0, 2 H), 3.3-3.4 (m, 2 H). 235 (t, /- 7.6, 2 H), 1.61 (m, 2 H), 
IR(KBr)2949, 1705, 1523, 1204, 1123,721 cm' 1 
HRMS (EI) Calculated for CuHzsMsO (M*) 4112059, found 4112060. 
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Example 12 

3-{3-P^4-Amino-li/-™ acid 

Bis(trifluoroacctate) 



5 




Under a nitrogen atmosphere N,N-(bis /ert-butoxycaibonyl>l ^[2-(2' 
propynyloxy)ethyl]4iWiiH (182 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2245 g, 6.64 mmol), trietbylamine (22 mL, 15.7 mmol), and anhydrous 
acetonitrile (20 mL) were combined and the resulting mixture was heated to 60°C. Copper 
(I) iodide (0.05 g) and dicUorobis(tr^hcnylphosphmc)palladium(II) (0.0.08 g) were 
added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography eluting 
initially with dichloromethane and then with 98/2 dichloromethane/methanol to provide 
1.82 g of benzyl 3-{3-p-(4-(bis ter**utoxycarbonyl)aiim^ 
yl)ethoxyJprop-l-ynyl}benzoate. 

l H NMR (300 MHz, DMSO-d6) 5 8.46 (d, J= 9.6 His, 1 H), 8 39 (s, 1 H), 8.05 (d, /» 9.8 
Hz, 1 H), 754-7.98 (m, 1 H), 7.84 (s, 1 H), 7 .50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s, 2 H), 458 (t, /= 4.6 Hz, 2 H), 4.37 (s, 2 H), 4.06-4,13 (m, 2 H), 130 (s, 18 H) 
MS (O) for C33H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1 .0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (3 2 
Kg/cm 2 ) at ambient temperature for ~225 hours. More catalyst (03 g) was added and the 
hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide -1.2 g of N,N-(bis tert- 
butoxycarbonyl)- 3-{3-[2^4-amino-l^-imidazo[4^]quinolin-l- N 
yl)ethoxy]propyl} benzoic acid. 
5 ! H NMR (300 MHz, DMSO-do) 8 8.50 (d, 7- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (a, 1 H). 1.29 (a, 18 H), 7.29 (t, 7= 7.6 Hz, 1 H), 7.10 (d, 7= 
7.8 Hz, 1 H), 4.94 (t, 7= 4.5 Hz, 2 H), 3 .88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, 7- 6.0 Hz, 2 H), 
2.43 (t, 7= 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (d) for CsaHagN+Cbm/z 591 (MH*), 491, 391 
10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dacUoromethane (10 mL) and trifhioroacetic acid (10 mL). The reaction 
mixture was stirred for 1 .5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under High vacuum at ambient temperature to 

15 give a solid This solid was triturated with ether. The resulting white powder was dried at 
6S°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2^4-ammo-lff-nmdazo[4,5- 
c]<prinolin-l -I)ethaxy]propyl} benzoic acid bis(trifhioroacetate), m.p. 1 38-140°C. 
Analysis. Calculated for ChHbN4C*«(CiHF30j)i: %C, 50.49; °/oH, 351; %N, 9.06. 
Found: %C, 5037; %H, 3.67; %N, 9.08 

20 >H NMR (300 MHz, DMSO-d6) h 9.07-7.14 (bs, 2 H), 8 .51 (a, 1 H), 837 (d, 7=» 7.8 Hz, 1 
H), 7.82 (d7= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (a, 1 H). 736 (t,7- 7.1 Hz, 1 H), 730 (t 
7= 7.7 Hz, 1 H), 7.15 (d, 7- 7.6 Hz, 1 H), 4.91 (t, 7= 4.5 Hz, 2 H), 3.86 (t,7= 4.4 Hz, 2 
H), 334 (t, 7= 55 Hz, 2 H). 2.44(t, 7= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR (KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm" 1 

25 HRMS (EI) Calculated for C22H12N4O3 (M*) 390.1692, found 390.1690. 
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Example 13 

2 -{3-[2-(4-Ainmo-lJ^miita 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N,N-(bis /ert-butoxycarbonyI)-l- 
P-(2-pn>pynyloxy)er^ (2 g, 43 mmol) was 

coupled with benzyl 2-iodobenzoate (147 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-and di-BOC protected benzyl 2-{3^^4-ammo-LH--inna^[4,5^]qumolin-l- 
yI)ethoxy]prop-l-ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 5 8.45 (d, J- 75 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 728- 
737 (m, 3 H), 7.19 (m, 1 H), 523 (s, 2 H), 4.97 (t, /- 5.0 Hz, 2 H), 427 (s, 2 H), 4.07 (t, 
15 J-45HZ.2H), 130(8, 18 H) 

MS (0) for C39H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

Usmg the general method of Example 12 PartB, the material from Part A was 
hydro jjenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 

20 ammo-m-hmda^4^-c]cminolm-l-yl)eth^ acid. 

'HNMR (300 MHz, DMSO-d6) 8 8.50 (d, /- 73 Hz, 1 H), 839 (s, 1 H), 8.08 (d, /- 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 722-728 (m, 2 H), 650 (d, J- 7.4 Hz, 1 H), 453 (t; /-4.6 
Hz, 2H), 3.87 (t,/=4.5 Hz, 2 H), 330 (t.7- 5.6 Hz, 2HX 2.73 (t, /- 5.7 Hz, 2H), 1.61 
(m,2H),128(s,18H) 

25 MS (CI) for CjoHaiN^m/z 591 (MH*), 491, 391 
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Part C 



10 



15 



» 



Using flie general method of Example 12 Part C, the material from Part B was 
hydrolyzed to provide 028 g of 2-{3^2^4-ammo-l^imid^[4,5<]qninolm-l - X 
yl)ethoxy]piopyl}benzoic acid as a solid, mp. 186-188°C. 
Analysis. Calculated for ChHzMQj'CiHFsOi: %C, 57.14; %H, 4.59; %N, 1 1.1 1. 
Found: %C, 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSO-d6) 8 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 838 (d, J" 10.1 Hz, 

1 H), 7.84 (d, /« 83 Hz, 1 H), 7.71-7.75 (m, 2 H), 736 (t, /- 7.6 Hz, 1 H), 721-732 (m, 

2 H), 6.88 (d, /= 6.9 Hz, 2 H), 4.90 (t, /= 4.8 Hz, 2 H), 3.84 (t, /« 4.6 Hz, 2 H), 332 (m, 

2 H). 2.72 (t, J" 63 Hz, 2 H), 1.62 (m, 2 H) 

IR (KBr) 3212, 2929, 1709, 1204, 1124, 747 crn 1 

HRMS (EI) Calculated for C22H22H1O3 (M*) 390.1692, found 390.1693. 



Using the general method of Example 12 Part A, N,N-(bis tert-batoxycarbonyl)- 1 - 
[2-(2^jropynyloxy)eti[yl]- Lff-imidazo [4^^]qumolm-4-amine (2.82 g, 6.04 mmol) was 
coupled with benzyl 4-iodobenzoate (225 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3-{2- {4-amino- 1 H-mnda^[4,5-c]qumolin-l - 
yl}emoxy)prop-l-ynyl]benzoate. 




Part A 
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'H NMR (300 MHz, DMSO-d6) 8 8.47 (d, 7=7.2 Hz, 1 H), 8.40 (s, 1 H), 8.06 (d, /= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7J6-7.49 (m, 5 H), 723-7.27 (m, 2 H), 
5.35 (a, 2 H), 5.0 (t, /= 4.5 Hz, 2 H), 4.40 (a, 2 H), 4.09 (t J- 4.5 Hz, 2 H), 130 (s, 18 H) 
MS (CX) for CsjHiaMjO? m/z 677 (MH*), 577, 477 
S PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-{2-(4- 
amino-l^-imidazo[4^-c]quinolm-l-yl)emoxy]pro^ add. 
'H NMR. (300 MHz, DMSO-d6) 8 8.51 (d, 7= 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, 7= 8.4 Hz, 2 H), 4.94 (t, 7= 4.7 Hz, 2 H), 3.88 (t,7- 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, J- 73 Hz, 2 H), 1.62 (m, 2 H), 1.29 (s, 18 H) 
MS (CI) for CsHasN^m/z 591 (MH*), 491, 391 
Parte 

Using the general method of Example 12 Part C, the material from PartB was 
1 5 hydrolyzed to provide 0.96 g of 4-{3-[2^4-amino-lif-imidazo[4^^]quinolin-l- 
yl)ethoxy]propyl}benzoic acid trifluoroacetate, m.p. 235-23 7°C. 
Analysis Calculated for CaH^Oa-CaHPsO!: %C, 57.14; %H, 4.59; %N, 11.11. Found- 
%C, 57.06; %H, 4.47; %N, 11.03 

'H NMR (300 MHz, DMSO-d6) 8 9.00-9.11 (bs, 2 H), 8.51 (a, 1 H), 8.37 (d, 7= 8.4 Hz, 1 
20 H), 7.83 (d, 7= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t7= 9.7 Hz, 1 H), 7.01 (d,7= 8.2 
Hz, 2 H), 4.91 (t, 7= 5.0 Hz, 2 H), 3.84 (t, 7=4.7 Hz, 2 H), 332 (t, 7= 5.8 Hz, 2 H), 238 
ft 7= 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm" 1 
HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 

25 
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Example IS 
1^2-{3-[3-(Dime%la^ 
lH-iinida2c[4^^]quinolin-4-ainine (^hydrochloride 

r 




5 PartA 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-{bis tert-britoxycaibonyI)-l-[2-(2- 
propynyioxy)efl]yI]-li?-M (3 g, 6.43 mmol) was coupled 

with 3-iodo-i^-^imethylanilme (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-P^{3-[3^dimethylamino)phenyl]prop-2-yny 
Lff-imidazo[4,5^]quinolin-4-amine. 
Part B 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide -2,9 g of a mixture of mono Boc protected and unprotected l-{2- 
15 {3-[Hdimethylamino)phenyI]pr^ 
PartC 

The m flte n n 1 from Part B was combined with hydrogen chloride/mefhanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 
20 dissolved in a small amount of methanol and then neutralized with concentrated 

hydroxide to pH ~ 1 1 . The resulting precipitate was purified by column 
chromatography elntxng with 95/5A dichlorometiiane/methanol/ammonium hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 
25 Hie resulting solid was isolated by filtration and then dried to provide 0.1 14 g of l-<2-{3- 
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[3^dime%lannm)phenyl]p^ 
dihydrocUoride, m.p. 180-183 8 C. 

Analysis. Calculated for Ca3HnN 5 O«(HCI)z,.(H 2 0) 1 ,: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 630; %N, 13.66 
5 «H NMR (300 MHz, DMSCM6) 8 8.71-8.73 (bs, 2 H). 8.44 (s, 1 H), 835 (d,7= 7.4 Hz, I 
H), 7.83 (d, /- 8.0 Hz, 1 H), 7.72 (t, /- 7.6 Hz, 1 H), 735 (t, /» 6.8 Hz, 1 H), 7.15 (m, I 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, 7= 8.1 Hz, 1H), 4.88 (t, 7= 5.3 Hz, 2 H), 4.02 (t, 
/« 3.7 Hz, 2 H), 337 (t, 7= 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t, /= 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 JR. (KBr) 3426, 3 138, 2928, 1693, 1 1 13 cm' 1 

HUMS (EQ Calculated for CuKfoNjO (M*) 3892216, found 3892217 

Example 16 

2^inoxyme%I> l-p^-phenylimjpoxy)ettiyI]- 
15 lif-inridflOT[43^]quinolm-4-amino Hydrochloride 




Fait A 

2<2-(EthoxynMtt^l#-imid^ (3.50 g, 12.9 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 

20 of 60% in mineral oil, 16.77 mmol) in anhydrous N^-dmietirylfonriaimde. The reaction 
™xtae was allowed to stir for 1 hour and then l-bromo-3-phenyhnopane (2.16 mL, 14.19 
mmol) was added The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 

25 by column chromatography during with ethyl acetate to provide 238 g of 2- 

(ethoxymethyl)-1^3i)henyhm>pxy)cd^ as a yellow oil. 
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MS (CI) for CmH»N 3 Oi mlz 390 (MH+), 346. 
PartB 

The material from Part A was combined with chloroform (SO mL) and cooled to 
0°C. 3^hloroperaxybenzoic acid (232 g of 57-86%) was added After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The inaction mixture was 
partitioned between aqueous sodium bicarbonate and dichloromethane. The organic 
fraction was dried over magnesium sulfate, filtered and then ccmccntrated under reduced 
pressure to provide 2^ethGxymethyl> 1 -[2^-pheny!propxy)ethyr]- l#-imidazo[4,5- 
c]quinolme-5N-03ride as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material fiom Part B and anhydrous dichloromethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2^-trichloro-N-{2^etto^^ 
15 imidazo[4,S-c]quinolin-l-yl} acetamide. 
PartD 

S odium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material fiom Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark ofl. The 

20 dadcofl was purified by column chromatography elutmg with 5% methanol in 

dichloromethane to provide a light yellow oiL The oil was treated with 1.0 M hydrogen 
chloride to provide a white solid The material was isolated hy filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-<ethoxymedryl>-l-[2-(3- 
phenyhjropoxy)ethyI]-lif-rnri<^ hydrochloride as a white solid, 

25 m.p. 12S-134C Analyzed for CwHaatfcOj • 1.55 HCk %C 6253; %H, 6.46; %N, 12.15; 
Found: %C, 62.64; %H, 6.47; %N, 11 31. 

fc-NMR (300 MHz, DMSO-d6) 6 8.14 (br d, J^8.3 Hz, 1 H), 7.63 (dd, J=8J, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 724 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s^ 2 H), 4.80- 
450 (m, 4 H), 3.83 (t, J-5.4 Hz, 2 H), 3.56 (q, J-7.0 Hz, 2 H), 3.27 (t, >6.1 Hz, 2H), 237 
30 (t,J^7.6Hz,2H),1.63(m,2H),1.16(t,J^6.8Hz,3H) 
IR(KBr) 3267, 3023, 1681, 1108 cm" 1 

HRMS (ET) Calculated for CmHssHiC? (M*) 4042212, found 4042215. 
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Example 17 
Hl-{[(3<3il<m>beB^I)Gxy^^ 




Part A 

2-E%l-2^1Jy-imidazo[4,5H:]qaiiiolm-l-y])-l^iano^ (3.0 ft 12.43 mmol), 
diehloromnfhana (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
benzyltriinemylammomum chloride (0.01 g) and 3-chIorobenzyl bromide (181 ft 13.67 
mmol) were combined and the resulting solution was stirred at ambient temperature 
overnight Analysis by TLC (5% methanol in dicMcromethane) indicated that the reaction 
was complete. The reaction was diluted with dichloromethane (1 00 mL) and water (100 
mL). The layers were separated. The aqueous fraction was extracted with 
dkhloromemane. The organic fractions were combined, washed with brine, dried over 
mamcs him sulfate and then concentrated rmrt*f T^hywfl presgnre. The residue was 
purified by flash chromatography (silica gel elating with ethyl acetate) to provide 4.22 g of 
Hl-{[(3^orobenzy0oxy]me%l}propy^ as a light orange 

ofl. 

'H-NMR (300 MHz; DMSO-d6) 8 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, /« 7.8 Hz, 1H), 
8.17 (dd, J" 7.8. 1.5 Hz, 1H), 7.69 (m, 2H), 7.23 (dd, Jm 4.9, 1.5 Hz, 2H), 7.08 (s, 1H), 
•7.03 (m, IB). 5.40 (m, 1H), 4.47 (s, 2H). 334-4.07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 7.3 Hz, 
3H) 

MS (CQ for C21H20CIN3O m/z 366 (MH*), 332 
PartB 

3<Moropenay benzoic add (184 g of 77%) was added in 
of tiie material from Part A in chlorofi>rm (60 mL). After 2 horns analysis by TLC (1 0% 
methanol in dichloromethane) indicated that the reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfite and then concentrated under reduced pressure to provide 
crude Hl-{[(3^hlorobenzyI)oxy^ 
PaitC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dicMoromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLG (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after fee addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

1 0 organic layer was wasted with brine, dried over magnesium sulfite and then concentrated 
under reduced pressure to provide a Hght brown oiL The oil was purified by flush 
chromatography (silica gel ehiting with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
ehiting with 5% methanol in dichloromethane) to provide a pinkish- white solid. This 

15 material was further purified by flash chromatography (silica gel elating with ethyl 

acetate) to provide -1.0 g of Hl-{[(3^orobenzyl)cixy]me%l}protiyr)-li7-ixindazo[4,5- 
c]quirralm-4-amine as an off-white solid, m.p. 60-62°C Analysis: Calculated for 
CixEudtUP- Y* SiO: %C 65.41: %H, 5.62; %tJ, 1454; Found: %C 65.5; %H, 5.62; 
%N, 14.61. 

20 'H-NMR (300 MHz, DMSO-d6) S 837 (a, IB), 8.19 (d,/- 83 Hz, 1H), 7.62 (dd, J= 83, 
1.5 Hz, 1H), 7.43 (dt, /= 83, 15 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, 1H), 6.52 (br a, 
2H), 524 (m, 1H), 4.48 (a, 2H), 4.01 (dd, J- 10.5, 6.6 Hz, 2H), 3.92 (dd, J~ 103, 4.4 Hz, 
2H), 2.10 (quintet, /- 73 Hz, 2H), 0.88 (t, 73 Hz, 3H) 
MS (CI) for C21H21CIN4O m/z 381 (MH*), 185 

25 
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Example 18 



l-{2^^-Ammophei^I)piopoxy]ethyl}-lif-imida^ 



Under a nitrogen atmosphere, N,N-(bis iert-botoxycarbonyI)-l-[2-(2- 
propym/loxy)etoylHJy-^^ (0.50 g, 1.07 mmol), 

triethylamine (039 mL, 2.79 mmol)) and anhydrous acetonhrile (10 mL) were combined. 
The resulting solution was heated to 80°C As toe reaction was heating, 2-iodoaniIine 
(026 mL, 1.18 mmol), copper OQ iodide (0.012 g) and 

dichlorobis(t]ipbenylpb^hme)panadirai(II) (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetomtrfle was removed under reduced pressure and 
toe residue was purified by flash chromatography (silica gel elating with 3% methanol in 
dichloromemane) to provide 0.47 g of N,N-(bis /^-butoxycarbonyI)-l-<2-{[3-(2- 
anmiophenyl)piop-2-ynyl]o^}eto^ as a brown 

solid. 

'H-NMR (300 MHz, DMSO-d6, IfeO) 8 8.47 (d, 7- 3.6 Hz, 1H), 8 31 (s, 1H), 8.10 (d, /= 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 &/-7.2HZ, 1H), 6.80 (m, 1H), 6.65 (d, J= 83 Hz, 1H), 
6.45 (t;/=7.3 Hz. 1H),4J8 (t, J=4.4Hz,2H),436 (s,2H),4.08 (t./-4.9Hz,2H), 
131 (s, 18H) 
PaztB 

Catalyst (5% platinum on carbon) was added to a solution of N,N-(bis tert- 
butoxycarbanyIHK2-{[3K2-^^ 

c]qumolm<4-amme in metoanoL The mixture was hydrogenated on a Parr apparatus at 50 
psi (3.5 Kg-cm 2 ) overnight The reaction mixture was filtered through a layer of Celite® 



trifluoroacetate 




PartA 
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filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elating with dichloromethane, then with 1 % 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of NJN-(bis tert-butoxycarbonyl)- 1 - 
{2-[3H>ammophenyI)pro^ as a light 

yellow oil 

'H-NMR (300 MHz; DMSO-d6) 8 823 (dd, /= 8.4, 0.9 Hz; 1H), 8,16 (dd, 7= 8.4, 0.9 
Hz, lH),7.97fr 1H), 6.96 (dt,/- 7.5, 1.6Hz,2H),6.87(dd 1 /»7.5 > 1.4H2i 1H),6.62 
10 (dt, J- 73, 1.0 Hz, 1H), 6.57 (dd, J- 83, 1.1 Hz; 1H), 529 (s, 1H), 4.71 ft /« 53 Hz, 
2H), 351 ft /= 5.1 hZ, 2H), 338 ft /» 6.0 Hz, 2H), 239 ft J= 7.4 Hz, 2H). 1 .76 (m, 
2H),1.41(brs,18H) 

MS (CI) for C 3 1H39N5O5 m/z 562 (MH*), 462, 3 62, 229 
PartC 

15 A solution of the material firm Part B in anhydrous dichloromethane (4 mL) was 

added with storing to a solution of trichloroacetic acid (2mL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and then h W8S allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oiL The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 rnL) was added dropwise. Tie mixture was 
allowed to stir for about an hour. The resulting p reci pi tate was isolated by filtration to 
provide 0.13 g of l-{2-[3^-aminophenyi)pro^ 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O • C2HF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C 57.78; %H, 4.97; VoN, 14.59. 

l H-NMR (300 MHz, DMSO-d6) 5 8.87 (br s, 1H), 8.49 (s, 1H), 8 36 (d, J- 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7.72 ft J~ 7.3 Hz, 1H), 736 ft J» 7.6 Hz, 1H), 6.81 ft 7.6 
Hz» IH), 6.51 (m, 2H), 632 ft 6.8 Hz, IH), 450 ft J« 4.6 Hz, 2H), 3.85 ft /» AS 
Hz, 2H), 3 33 ft 7« 6.1 Hz, 2H), 222 ft J- 73 Hz, 2H), 1 35 (m, 2H) 
30 IR(KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 on 1 

HRMS (EI) Calculated forCiiHaNsO (M*) 361.1903, found 361.1903 



74 



WO 02/46189 PCT/US01/46581 

Example 19 

4-{P^4-Amino-l#-im^ 



5 




Part A 

2^1^-Imida2»[4^]quinolifrl-yI)ethanol (1.5 & 7.0 mmol) was added to a 
stirring mixture of a-bromo-j^tohmitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 

10 50%), dichloromethane (20 ml), and benzyllrimefhylammomum chloride (0.06 g, 03 

xnmol). The reaction, was maintained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and fee aqueous fraction was 
extracted with additional dichloromethane. The organic fractions were combined, washed 
with -water, dried (MgSO^, filtered, and concentrated. The residue was purified by flash 

15 column chromatography (silica gel, 9/1 dichloromethane/meihanol) to provide 1.8 g of ^ 
{P^liHmidazo[4,5^]quiro 

l HNMR (500 MHz, DMSO-d«) 5 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, M.1 Hz, 1H), 8.17 
(dd, 1=83,1.2 Hz, 1H), 7.72 (dt, J»7.6,13 Hz, 1H), 7.66 (dt 1-7.6,13 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J=82 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J«5.5 
20 Hz,2H); 

MS(C$m/e329(M+H). 
PsztB 

3-ChIoropcioxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^12?-imidaa»[4,^ (1.8 g, 

25 55 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1 .4 g of l-{2-[(4- 
cyanobenzyl)oxy]ethyl}-liy-^ 
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PaxtC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of l-{2-[(4^yaoobon2yI)oxy]e%^ (1.4 & 4.1 

mmol) and dichloromefhane (25 ml). Tho reaction was maintained overnight Bud then 
5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
mcthaxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a pr e cipi tate and was isolated by filtration. 
Purification of the solid by recrystalHzation (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 djchlorometh imr/methanol) provided 1.0 g of 4-{[2-(4- 
10 amino- Uf-hrrida2»[4^]quiM as a white solid, m.p. 

238.1-239.2 °C. 

'H NMR (300 MHz, DMSO-oV) 5 8.19 (s, 1H), 8.07 (dd, 1-8 .2,1.0 Hz, 1H), 7.67 (d, *-8.4 
Hz, 2H), 7.62 (dd, *»8.4,1.1 Hz, 1H), 7.43 (dt, J-7.6.U Hz, 1H), 7 JO (d. *=8.4 Hz, 2H), 
721 (dt, J-7.6, 13 Hz, 1H), 6.56 (s, 2H), 4.86 (t, >5.1 Hz, 2H), 455 (s, 2H), 3.93 (t, 
15 J-S.lHz,2H); 

IR (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097, 884, 822, 760 cm' 1 ; 

MS (E0 m/e 343.1440 (343.1433 Calculated for QoHnNjO); 
Analysis: Calculated for CwHnNjO: %C, 69.96; %H, 4.99; %N, 20.39. Found: %C, 
20 70.09; %H, 4.90; %N, 20.16. 

2-(Btfeoxyme1irylHK2-{[6K^ 

• iff-iinida»[45^]q^mmhne4-arrnne 
25 
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PartA 

A solution of2-p^ethoxymefliyI)- (1.0 g, 

3 .7 mmol) in N,N-Klimetbylformamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N- 

5 dimethylfbrmaxnide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwiso addition of {4^(6-bromohex]d)oxyIbutyI}benzeno (1.6 g, 5*1 mmol). The 
reaction was s lined overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgSO<0t filtered, and concentrated The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetate/hexanes) to provide 0.81 g of 2- 
(ethoxymethy!HK2-{[6^ 
as abrownoiL 

15 PartB 

3-Chloroperoxybenzoic add (0.47 g, 1 .6 mmol, 60% by weight) was slowly added 
to a solution of 2-(ethoxyinetbyI)- 1 -{2- {[6-(4-phenyIbutoxy)he3cyl]oxy } ethyl)- IH- 
imidazo[4,5^]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgSO*), filtered, and concentrated to provide 0.7 g of 2<ethoxymethyI)-l- 
(2-{[6^4^enyIbutoxy)hflxyqo^ as an 

orange solid. 

Parte 

25 Trichloroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution 

of2^ethoxymethyIH^-{[6^ 

c]qumoKn-5N-oxide (0.7ft 1.4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 hours and sodium methoxide (2*5 ml, 25% in methanol) was added 
dropwiso. The reaction was maintained overnight The mixture was filtered and the 
30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acctate/melhanol) provided 022 g of 2<etooxyme1hylH^-{[^^ 
pheny!butoxy)hexyl]oxy}efliyl)-Lff-imida2o[4 f 5^^ as a colorless oiL 
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l H NMR (300 MHz, DMSO-d«) 8 8.10 (d, J-7.9 Hz, 1H), 7.62 (d, J-7.9 Hz, 1H), 7.43 (t, 
J-73 Hz, 1H), 728-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J-5.3 Hz, 2H), 
335 (q, J-7.0 Hz, 2H), 3 33-3.22 (m, 6H), 2.56 ft J-73 Hz, 2H), 1.62-133 (m, 8H), 1.18- 
1.10 (m,7H); 

5 MS (EI) m/e 5183263 (5183256 Calculated for CatHcNA); 

Analysis: Calculated for CaiHcNtQj: %C 71.78; %H, 8.16; %N, 10.80. Found: %C 
7U0;%H, 839; %N, 10.68. 

Example 21 

10 1 - {2^3 <Benzyloxy)propoxy] etbyl}-2^ethoxymethy^ quinolin-4- 




A solution of 2-[2^efhaxymetbyl)-lir-ix^ (1.0 g, 

IS 3.7 mmol) in N,N-dimethylfarinamide was added dropwise to a suspension of sodium 

hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N^-^imetiiy If orroamide 
(20 ml). The reaction was maintained for 2 hours followed by the dropwisc addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgSO^, filtered, and concentrated. The crude 
product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of l*{2-[3*(ben^l(ncy)pn)pa^]efliyl}-2- 
(ethoxyme%l)4H-imto as a brown oil 

l-{2^3<ben2ylaxy)pr0paxy]etfay^ 
25 was converted to l-{2-p-<benzylaxy)pTapoxy] 

c]qumolin-4-amine using the general methods described in Parts B and C ofExampie20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless ofl. 

78 



WO 03/46189 PCT/US01/46581 

'H NMR(300 MHz, DMSO-d«) 5 8.11 (dd, J=82,0.8 Hz, IH), 7.62 (dd, J-83, 12 Hz, 
IH), 7.44 (dt, J-7.6,12 Hz, 1H), 732-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 426 
(a, 2H)^3.84 ft J-5.4 Hz, 2H), 3 34 (q, 1=7.0 Hz, 2H), 3.40 ft J=62 Hz, 2H). 326 ft 
1=62 Hz,2H), 1.63 (pentet, J=63 Hz,2H), 1.15 ft J-7.0 Hz, 3H); 
5 ,3 C NMR (125 MHz, DMSO-d«) 8 152.0, 1493, 1452, 1383i 1333, 128.1, 127.4, 1273, 
126.8, 1263, 12625, 121.0. 120.6, 114.8, 71.8, 69.0, 67 3, 663, 65.4, 64.4, 45.4, 29.4, 
145; 

IR (KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737,698 cm- 1 ; 

10 MS (EI) m/e 4342318 (4342317 Calculated for G23H30N4O3). 

Example 22 
1 -[2^-Fb^lpropoxy)ethyI>li?-inud^ 




According to the general method of Example 20 (Parts A-C), 2^1if-imidazo[43- 
c]qumolin-l -jd)ethanol and (3-bromopropyl)benzene were combined to provide l-[2-(3- 

20 pheiry lp iup oxy )etfayI]-liy- Tmiria^ as a white solid. 

*H NMR (300 MHz, DMSO-ds) 8 8.17 (a, 1H), 8.12 (d, 1=72 Hz, IH), 7.64 (dd, J=83,1.0 
Hz, IH), 7.45 (m, IH), 724 (m, IH), 7.16-7.08 (m, 3H), 632-6.89 (m, 2H), 6.60 (a, 2H), 
4.81 ft J-5.1 Hz, 2H), 3.82 ft J=5.1 Hz, 2H), 329 ft J=6.1 Hz, 2H), 238 (m, 2H), 1.63 
(m, 2H), 136-125 (m, 8H), 0.88 ft J-72 Hz, 3H); 

25 ''C NMR (75 MHz, CDCI3) 8 1513, 1443, 142.6, 141.4, 1326, 1283, 1282, 127.4, 
127.1,125.8,1222,119.8,115.4,70.4,68.6,47.6,32.0,30.9; 
MS (El) m/e 347.1882(347.1872 Calculated for CaHarV)). 
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i 

Example 23 
l^-{[3^3,4-Dmratoylpta 

lH-inndazo[4^^]quinolin4-aini2ie 




Under a nitrogen atmosphere, l-P^-propynyloxy)c%l]-ljff-imidazo[4,5- 
c]qmnolin-4-amine (0 JS & 1.9 mmol), copper (0 iodide (0.036 g, 02 mmol), 4-iodo-ortfto- 
xylene (0.5 g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. IMchlorobis(triphenylphospto (0.066 g, 0.1 mmol) was added 

10 and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present. The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromcthane containing 
methanol. The insoluble material was isolated by filtration and then re crystallized from 

15 toluene (40 mL) to provide 0.1 g of l<2-{|><3,4-dmefhyipheny^ 

li?-imidazo[4^]quinolin^amine as a solid, m.p. 214-216°C. Analysis: Calculated for 
C23HbN 4 0: %C, 74.57; %H, 5.99; %N t 15.12; Found: %Q 7424; %B, 5.98; %N, 15.08. 
f H-NMR(300 MHz; DMSO-d^ 5 (ppm) 8.167(s,lH), 8.112(d f J=73Hz t lH) i 
7.628(<y«83Hz l lH) t 7.44(tJ*7.3Hz l lH) > 7 J32(y«6.8Hz,lH), 7.078((y«7.8Hz,lH), 

20 7.024(8,150, 6452(dJ-7.9Hz,lH), 6.586(s,2H) f 4.849(tJ^5Hz^H), 4365(s,2H), 
4.015(U*5.6Hz£H), 2.197(s^H), 2.159(s,3H). 

Examples 24 - 27 

The compounds in the table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method. 
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2^4-Amino-ljy-imidazo[4,5^ (25 mg) was placed 

in a 2 dram (7.4 mL) viaL Sodium hydride (1.75 eq of 60% in nmeral oiQ andN^N- 
dimefliylfbnnamide (^ mL) were adde^ The vial was placed on a sonicatar for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halide (L75 eq) was 

5 added and the vial was placed back on the sonicate for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LG/MS to confirm the formation of 
the desired product The reaction mi x ture was purified by semi-pre pa r a t ive HPLC. The 
semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions 
were combined and lyopMlized to provide the trifluoroacctate salt of the desired product, 

10 which was confirmed by accurate mass and *H NMR. The table below shows the structure 
of feefiee base and die theoretical mass (TM) and the measured mass (MM). 



Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


24 




A 


TM- 346.1794 
MM =346.1795 


25 


NR, 

Oik 


A 


TM- 360.1950 
MM -360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


NH, 


A v 


TM -414.1667 
MM=414.1678 


27 


Br 


A 


TM- 424.0899 
MM -424.0902 



Examples 28 -41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above usring the following general method, 
5 The 4-anmo-ljy-iinida^ alcohol (25mg)was placed ina2 

dram (7.4 mL) viaL Sodhmhydt^ 

dimethylformaxnide (1 mL) were added. The vial was placed on a sonicator for about 1 
hourat50°CtoaUowthealkaxidetoform. The halide (12 eq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C The reaction mixture 

10 was analyzed by LC/MS to confirm the formation offte desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi^rep HPLC fractions were 
analyzed by LC-APO/MS and the appropriate fractions were combined and lyophffized to 
provide the trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and ^NMR. The table below shows the structure of die free base and the 

15 theoretical mass (TM) and the measured mass (MM). 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Pa.) 


28 


NH, N 


A 


TM- 394.1794 
MM -394.1791 






A 


1M — 428.1404 




crip 

" v 




MM -428.1396 










a 






30 


NHj 


A 


TM- 428.1404 
MM -428.1397 


31 


NH, 


A 

• 


TM-408.1950 
MM -408.1956 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
Pa.) 


32 




A 


TM- 408.1950 
MM -408.1956 


33 


NH, 


A 


TM- 346.1794 
MM -346.1791 


34 


(Yt| . 

a 


A 


TM- 380.1404 
MM -380.1399 


35 


Oh- . 

.a 


A 


TM- 380.1404 
MM -380.1399 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


36 


if J 


N A 


TM - 360.1950 
MM -360.1942 


37 


NH, 

Oh- 

> 


A 

• 


TM- 360.1950 
MM -360.1941 


38 


NH, 

1 jC> 

^^^^ 

■ V 


A 


TM- 380.1404 
MM -380.1400 


39 


Oh- 


A 


TM- 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


• jot 

CO-, 


A 


TM = 380.1404 
MM =380.1398 


41 

» 


NH, 


A 


1M = 376.1535 
MM -376.1536 



Examples 42 -88 

The compounds in the table below were prepared according to die synthetic 
5 method of Reaction Scheme I above using the following general method. 

The 4-amino-lif-imid^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL)viaL Sodium hydride (12 eq of 60% in mineral oil) andNJN- 
dimethylformamide (1 mL) were added The vial was placed on a sonicator for about IS 
to 30 minutes at ambient temperature to allow die alkoxide to form. The halide (12 eq) 
10 was added and die vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm die 
formation of die desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APC3/MS and the 
appropriate fractions were combined and lyophilized to provide die trifhioroacetate salt of 
15 the desired product, which was confirmed by accurate mass and *H NMR. The table 
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below shows flic structure of the free base and the theoretical mass (TM) and the measured 
mass(MM)ornotainalinas3(NM). 



Example 
# 


Structure of the Free Base 


Purification 
Mefljod 


Mass Measurement 
(Da.) 


42 


NH, 

0 


A 


TM- 318.1481 
MM = 318.1482 


43 


NH, 


A 

• 


TM- 328.1535 
MM -328.1534 


44 




A 


TM- 377.1488 
MM = 377.1487 


45 


NH a 

(XX 


A 


TM- 430.1617 
MM -430.1614 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


46 


NH, 

N 


A 


TM- 371.1746 
MM- 371.1746 


47 


Oik 


A 


TM- 380.1404 
MM -380.1394 


48 


oik 

\ 


A 


TM- 430.1617 
MM -430.1613 


49 


V 


A 


TM- 360.1950 
MM =360. 1949 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


SO 


NH, 

U V 

■2? 


A 


TM- 346.1794 
MM =346.1781 


51 


fxV 

crv 

0 


A 


TM- 363.1331 
MM - 363.1324 


• 






52 


NH, 

a 


A 


TM- 366.1247 
MM -366.1243 


53 


a 


A 


TM- 400.0858 
MM -400.0856 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


54 


NH a 

o" 


A 


TM- 364.1331 
MM -364.1352 


55 


NHj 


A 


TM- 405.1801 
MM = 405.1794 


56 




A 


TM- 377.1488 
MM -377.1490 


57 




A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


NH, 

JuC> 

0 


A 


1M = 391.1644 
MM - 391.1637 


59 


NH, 

V 


A 


TM » 360.1950 
MM -360.1938 


60 


a 


A 


TM- 394.1560 
MM = 394.1558 


61 


NH, 

jrvv 


A 


TM- 394.1560 
MM =294.1557 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


62 


NH, 

a 


A 


TM» 428.1171 
MM -428.1159 


63 


' NHj 

jrvv 


A 

•• 


TM = 428.1824 
MM- 428.1826 


64 


NHj 


A 


TM- 385.1903 








MM = 385.1904 
















65 


NHj 


A 


TM" 385.1903 
MM = 385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


66 


NH, 


A 


1M- 418.2005 
MM =418.2013 


67 


NH, 


A 


TM- 3882263 








MM = 3882257 








• 




V- 




68 


NH, 


A 


TM -400.1511 




Taj 




MM = 400.1307 
























69 


NH, 

XXj 

uv . 


A 


TM =382.1794 
MM =382.1788 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 


NH 2 

JLiC N > 


A 


TM- 332.1637 
MM - 332.1641 


71 




A 


TM- 390.1692 
MM- 390.1697 


72 


NHj 


A 


TM- 346.1794 
MM- 346.1791 


73 


V 

a j 


A 


TM- 366.1247 
MM- 366.1241 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


74 


NH, 

(Yi 


A 


TM- 400.1511 
MM -400.1512 


75 


NH, 


A 


TM- 346.1794 








MM -346.1799 




* 




76 


NH, 


A 


TM- 360.1950 
MM -360.1953 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


77 


& . 


A 


TM- 360.1950 
MM -360.1941 


78 


Wa 


A 


TM- 414.1667 
MM -414.1670 


79 


XX N > ^ - 

V. 


A 


TM-452 
NM[M+Hr , -453 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


80 


NH, 


A 


TM- 360 
NM[M+Hf l = 361 


81 


6 : 


A 


TM" 360 
NM[M4B] +, -361 


82 


NHj 


A 


TM= 374 
NM[M+Hf' = 
375.2 


83 


JJC"> 

0 


B 


TM= 379.1281 
MM =379.1278 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


84 


NHj 


B 


TM» 348.1586 
MM = 348.1588 


85 


$\ 


B 


TM- 362.1743 
MM-362.1736 


86 




B 


TM = 362.1743 








MM =362.1748 
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Example 

# . 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


N 


B 


TM- 373.1539 
MM = 373.1546 


88 


NH, 


B 

• 


TM- 373.1539 
MM- 373.1543 



Examples 89-96 

The compounds in the table below were prepared according to the synthetic 
S method of Reaction Scheme V above using the fallowing general method 
2-(4-Amino-2-b^ 

(25 mg) was placed in a 2 dram (7.4 mL) viaL Sodium hydride (12 eq of 60% in mineral 
oil) andNJN-dimetfaylfonnamide (1 mL) were added. The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the alkoxide to form. Thehalide 
10 (1 2 eq) was added and fee vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of fee desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and fee 
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appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and ! H NMR. Hie table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



# 



Structure of fee Free Base 



Purification 
Method 



Mass Measurement 
(Da.) 



89 




B 



TM» 4112030 
MM «=» 4122023 



90 




B 



TM" 3922576 
MM* 3 3922575 



91 




B 



1M= 4462293 
MM -4462287 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Pa.) 


92 


NH, 


B 


TM = 4462293 
MM =4462288 


93 


NH, 

T 

N 


B 


TM= 4032372 
MM =4032365 


94 


NH, 


B 


TM- 4032372 
MM =4032370 


95 

• 


0 


B 


TM = 434.3046 
MM-4343047 
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Example 
# 


Structure of fee Free Base 


Purification 
Method 


Mass Measurement 


96 




B 


TM = 40921 14 
MM -4092117 



Examples 97 - 100 
The compounds in the table below were prepared according to the synthetic 
S method of Reaction Scheme EI above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0 J g of l-(4-amino-Lff'- 
imidazo[4^^]quinolm-l-yI)propan-2-ol in N^Hiimethylfonnaniide (20 mL) was added 
to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphme (54 mg, 
2 eq.) dissolved in N^-dimethylfbnnamide (1 mL) was added to the viaL The resulting 
10 slurry was sonicated to dissolve the phenol Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature* The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate masa and *H NMR. The 
15 table below shows the structure of the fiee base and die theoretical mass (TM) and Ac 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


NH, 

o 7 


TM-343 
NM[M+BJ +, -344 
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Example # 


Structure 


Mass Measurement 


98 




r\ 

D 

N 


TM-384 

NMtM+Hf-385 


99 

• • 




TM-348 
NM[M+±1J "349 


100 




TM = 430 
NM[M4Bf , = 431 



Examples 101 - 104 
Use compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method. 

AlxnL portion of a solution prepared by dissolving 05 g of 2<4-amino-Lff- 
iimdazo[4,5^]qumolm-l-y^ in N,N-dimethylfomiamide (20 mL) was 

added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine 
(SI mg, 2 eq.) dissolved in N,Nsiimefhylfbimamide (1 mL) was added to the viaL Diethyl 
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azodicarboxylate (34 nig, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
in di cat ed that the reaction was not complete. The solvent was removed under vacuum. 
Hie resulting oil was dissolved m 1 mL of tetiahydro&xan containing tri pho ^lphoflp hfaft 

S (2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
Hie semi-prep HPLC fractions were analyzed by LC-APCI/MS and file appropriate 
fractions were combined and lyophilized to provide the trifluoroacetate salt of the desired 

10 product, which was confirmed by accurate mass and l HNMR. The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 




TM-398 
NM[M+HJ M «399 


102 




TM-357 
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Example $ 


Structure of the Free Base 


Mass Measurement 


103 




TM-444 
NM[M4B] +1 =445 


104 


0^ 


TM = 389 

NMtM+HT-390 



Example 105 
1 ^-Phenoxyethyl)-l^-niii^^ 



5 2^4-Anrino-Lff-nmda^ (25 mg, 0.108 mmol) and 

N 9 N<^nne&yifi>muaxiide (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
tripherq^phosphmfi (34 mg, 0.130 mmol) were added and Ac resulting slurry was 
sonicated for about 1 minute. Diethyl azodicarbaxylate (23 mg, 0.130 mmol) was added 
and die reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenylphosphme and diethyl azodicatboxylate were added. 
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* 

The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM - 304, NM[M+Hf 1 - 305. 



Example 106 

l-[(l-Phmoxymethyl)propyI]-^ 
NH, 




2^4-Ammo-lJMnn\lazQ[4,5^^ (50 mg, 0.195 mmol) 

andNJ4*dimemylfbnnainide (2 mL) were combined Phenol (37 mg, 0.390 mmol) and 
10 ' triphenylphosphine (102 mg) were added followed by diethyl azodicarboxylate (67 mg, 
0J90 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a smaflamount of starting material. The solvent was removed and 
the residue was purified by semi-prepratrveHPLCusmg Method A. Mass Measurement 
TM - 332, NMTM+Hf 1 = 333. 

15 



107 

l-{(12Q-l-[(Prop-2-ynyloxy)memyi3propy^ 




Fart A 

20 Crude 4<moio-^mtroquinolme (413.8 g, 1 eq.) was dissolved in dichloromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celhe® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added ma single portion. The reaction nuxture was stmxdfe 15 minutes. 
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(RX-H-Amino- 1 -bntanol (205 xnL, 1.1 eq.) was added dropwisc while rnaWnfrmig the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature far several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then socked dry. The solid was slurried for 1 hour wilh cold 80/20 water/metbanol (1 L), 
isolated by filtration, washed wilh cool water, washed wifli very cold methanol (2 X 300 
mL), and then sacked dry on the filter overnight to provide 475 g of (2R)-2-[(3 - 
nitmqmnolinr4-yI)ainino]butan-l-oL 
PartB 

10 (2R>2-[(3rNitroquin^ (238 g) f isopropanol (5 L) and 

catalyst (23 .8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 pai (3 .5 Kg/cm 2 ) for 1 6 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R>2-[(3-aminoqpinolin-4- 

15 yI)amino]butar*-i-ol as an amber ofl. The reaction was run a second time on the same 
scale. 
PartC 

(2R)-2-[(3-Ammoqumolm^ -ol (416.0 g, 1 eq.) and 

triethylorthoformate (1 2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After ~500 mL of ethanol had been 
v distilled off, the reaction mixture was allowed to cool to 50°C under a nitrogen 

atmosphere. Excess tnethyLortiiofbrxnatB was removed under reduced pressure to provide 

crude (2J9-2^1iHmidazo[4^^ 

PartD 

25 A mixture of (2/0-2Kl^-imidazo[4^^]qumolin-l-yl)butan-l -ol (4343 g) and 

acetic anhydride (12L) was slowly heated over a period of about 2 hours to 100°C The 
reaction mixture was allowed to cool to ambient temperature overnight. Methanol (2.5 L) 

was added and the reaction mixture exothermed to produce a vigorous reflux. The 

» 

reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 
30 temperature and then cone entrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 3593 
g of a residue. This material was combined with acetic anhydride (1.6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
sho we d a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2#)-2-< li^imida2o[4,5-c]qumolin-l -yl)butyl acetate as a 

10 brown solid. 
PartE 

Sodium methoxide(l 63 .0g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2fi)-2^1iT-M acetate (194.0 g, 1 

eq.) in methanol (970 xnL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting preci pi t a te was isolated by filtration, washed with water (2 X 200 
mL), air dried on die filter and then dried in a vacuum oven overnight at 50°C to provide 
1453 g of (2/0-2<lfT-imidazo[4^K:]qm as a solid. 

20 PartF 

(2JQ-2^1iT-Iinida^ (19 & 78.8 mmol) was added 

to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and pxopargyl bromide (11.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight. The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of l-{(lRH^(prop-2-yny^ 

30 cjquinoline as a brown liquid. 
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PartG 

3-Chloroperoxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 xnL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 
monitored by TLC and two additional portions of 3-chIoroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 1 - {(1R)-1 -[(prop-2-ynyloxy)methyl]propyl} -Uf-imidazo[4,5- 
c]quinoline-5N-oxide as a brown oil which solidified overnight 
PartH 

Trichloro acetyl isocyanate (10.7 rnL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
mL) was added. After 1 hour the reaction mixture was concentrated under reduced 
pressure to provide 2,2^-tricMaro-N^l-{(lR)-l^ 
imidazo[4^]quinolin-^jd)acetanride as a yellow solid. 
Parti 

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the 
material front Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/methanol to provide a solid. The solid was washed with diethyl ether, 
recrystallized from toluene and then dried fa an oven at 60°C overnight to provide 9.77 g 
of l-{(lR>l-[(prop-2-ynyl^ as a 

crystalline solid. 

'H-NMR (300 MHz, DMSO-d6) 8 837 (s, 1 H), 8.19 (d, J=8J Hz, 1 H), 7.65 (dd, J=8.3, 
1.5Hz,l H), 7.44 (br t, J-7.6HZ. 1 H), 7.25 (brt, J-7.6 Hz, 1 H), 6.65 (s,2H), 523 (m, 1 
H), 4.17 (d, J*3.0 Hz, 2 H) f 350-4.10 (mi 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m,2H), 
0.88(t,J=73Hz,3H). 



109 



WO 02/46189 



PCT/US01/46581 



Example 108 
H(LR)-l-{[(3-Phenyiprop-2^ 

Lff-imidazo[4^^]quinoIin^amine 




5 

Part A 

Under a nitrogen atmosphere l-{(li0-l-[(prop-2-ynylaxy)mc 
imida2o[4,5^]quinoliiHt-amme (0.80 g, 125 mmol) and anhydrous N,N- 
dimethylformamide (60 mL) were combined and then heated to 40°C. Dibenzyl 

10 dicaibonate (3.98 g, 13.9 mmol) was added. The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide NJN-(bis benzyloKycaxbonyI)-l-{(LR)-l - 

15 [(prqp-2-ynyloxy)me^ as a light brown 

oil. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
Part B 

N,N-(Bis benzyloxyca*crayIH-{(l^ 
imidazo[4^]quinolin-4-amine (1.91 & 3.4 mmol), anhydrous acetonhrile (30 mL) and 

20 triethylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper 0) 
iodide (0.026 g), dichlorobis(tripheiiy^ (0.048 g) and iodobenzene 

(0.40 mL, 3.7 mmol) were added. The reaction was complete in 0.5 hour. The reaction 
mixture was (Stated with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 

25 brown liquid. This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acctate/hexane/triethylanme to provide 2.1 g of an oiL The oil was a 
mixture of mono and di benzyloxycarbonyl protected l-((LR>l-{[(3-phenylprop-2- 
ynyI)oxy]me%l}propyl)-lJir^^ 
Parte 



(1 .0 mL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography ehiting with 5 % 
methanol in dichloromethane to provide a glassy solid. This material was dried under high 



10 vacuum at ambient temperature overnight to provide 03 g of l-((Lfi}-l-{[(3-phenyIprop- 
2-ynyI)oxy]methyl}propyl)-^ m.p. 63-6TC. 

Analysis:. Calculated for C23H22N4O: %C, 74.57; %H, 539; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 8 8.40 (s, 1 H), 8.21 (d, >=83 Hz, 1 H), 7.64 (dd, >8.5, 
15 12 Hz, 1 H), 7-43 (br t, J»7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (br t, J^7.6 Hz, 1 H), 6.61 
(s, 2 H), 526 (m, 1 H), 4.41 (s, 2 H), 3.95-4.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J=73 Hz, 



5 



A portion of the material from Part B (0.8 g), methanol, and sodium methoxide 



3H) 

IR (KBr) 3306, 3171, 1634, 1526, 1100, 755 cm 4 

HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 



20 



Example 109 
l-{(12Q-l-[(3-Phenylpropoxy)n^ 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on caxbon) was 
added to a solution of material from Example 108 Part B (13 g) in methanol (~20 mL). 
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t 

V 

The mixture was hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residuo.was purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(Lff)-l-[(3- 

phenylpropaxy)methyI3pn>pyl}^ as a white crys talline 

solid, m.p.H8-120 fl C. 

Analysis: Calculated for QqH^O: %C, 73.77; %H, 7.00; °/oN, 14.96. Found: °/oC, 

73.68; %H, 7.17; %N, 14.72. 
10 l H-NMR (300 MHz, DMSO-dfi) S 8 39 (s, 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J«83, 

1.0 Hz, 1 H), 7.44 (hr t, J*7.7 Hz, 1H), 7.05-730 (rn, 4H), 6.95 (hr d, J=6.8 Hz, 2 H). 6.62 

(s, 2 H), 520 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (hr t, J-7.6 Hz,2H), 2.08 (m, 2 

H), 1 .63 (m, 2 H), 0. 89 (t, J-73 Hz, 3H) 

R(KBr) 3458, 3109 1639, 1528, 1392, 1250,760 can 1 
15 ' HRMS(^ (herniated ffr^ 

Examples 110-112 

PartA 

20 Triethylamine (15 mL) and R-3-amnu>-2-methylpropan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dichloro-3-nitroquinoline (243 g, 0.1 mole) in 
dichloromethane (250 mL), The reaction mixture was rcfluxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane containing a small 

25 amount of dichloromethane in order to remove the starting g »fafl|fng - The residue was 

then recrystaHized from isopropanol to provide 19.0 g of R-3 -{(2-chloro-3 -nitroqmnolin-4- 
yl)amino]-2-m cfl i yl propan-l-ol as a yellow solid. A sample (500 mg) was recrystaHized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-176°C 
Part B 

30 R-3-[(2<Woro-3-mtroquinolm (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then hydrogenated on a Pair apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-aminch2^oroqumofo^ Diethoxymetfayl 
acetate (10.0 mL> 61.5 rmnol) was added to the crude intermediate and a strong heat of 

5 reaction was observed The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was e x tra c t e d 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl nrftntff/hrxflnH and then dried to 

10 provide 6.0 g of R 3^4^Uoro-Lff-Mda2»[4,5^ as a 

yellow/tan solid 
Parte 

R 3^4<Moro-li?-iimdazo[^ (1.0 g, 3.6 

mmol) and metfaanolic ammonia (3 0 mL of-1 5%) were combined and then heated in a 
IS steel bomb at 150°C The container was allowed to cool to ambient temperature. Excess 
metfaanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid This material was 
20 recrystallized from metfaanol/dichloromefliane to provide R 3^4-amino-lg-imidazo[4^ 
c]quinolin-l-y0-2-mefliylpropan-l-ol as colorless solid, m.p. 258-26 1°C. Analysis: 
Calculated for CmHuW): %C, 65.61, %H, 629; %N, 21 .86; Found: %C, 65 JO, %H, 63, 
%N,21.7. 
PartD 

The compounds in the table below w er e prepare d according to the synthetic 
method of Reaction Scheme I above using tiie following general method 

R 3^4-AmiiK>-l#-imidazo^ (25mg)was 
placed in a 2 dram (7.4 mL) vial. Sodium hydride (12 equivalents of 60% in mineral oS) 
and N^-dhne&ylfonnamide (1 mL) were added The vial was placed on a somcator for 
30 about 15 minutes at 50°C to allow the alkoxide to form. The halide (1 2 equivalents) was 
added and the vial was placed back on the sonicate for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APQ/MS and the appropriate fractions were combined and 
lyophilized to provide the trifluoro acetate salt of die desired product, which was co nfirme d % 
by accurate mass and *H NMEL The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM)- 



Example 


Structure of the Free Base 


Purification 


Maas Measurement 


# 




Method 


(Da.) 


110 


Vrv 

j^Y^t H Chlral 

N 


A 

.! .14 


TM= 371.1746 
MM- 371.1749 


111 




A 


TM =4022420 
MM = 4022413 


















112 


^J^^ Chlral 


A 


TM- 380.1404 
MM - 380.1402 

















114 



WO 02/46189 



PCT/US01/46581 



Example 113 

l-[(Benzyloxy)me^ 




5 Sodium hydride (0.48 g of 60%, 11 S mmol) was added to a suspension of Lff- 

imida2o[4 > 5^]quinoliiH4-amine (2.0 g, 10 J mmol) in N^-dimettylfbcniamide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stiued at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. Hie filtrate was diluted with water and an oil 

separated. The oil was seeded with the precqntated solid and 2. 1 g of a gummy solid was 
obtained. This material was slurried with refluxing ethyl acetate (-5 mL) . The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was ahuried twice with ethyl acetate and then 

IS combined with the precipitate to provide 0.8 g of solid. This solid was reaystaHized from 
ethanol (~5 mL) to provide 0.6 g of 1 -[(ben2yloxy)methyI]-Lff-imid^ 
arafnfti m*p. 168-172%. 

Analysis: Calculated for QgHi^O: %C 71.0; %H, 53; %N, 18.4; Found: %C. 70.9; 
%H,5J;%N,18.4. 
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Example 114 



l-(2-{3-[4-{pimethylamino)phenyl^ 



reacted with 4-iodo-NJ^-^ine±ylBaaj^ (1.46 g, 5.89 mmol) at 70 °C. The reaction was 

judged complete at 30 minutes. Hie solution was diluted with ethyl acetate, washed with 

water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 
10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 

was purified by chromatography over silica gel (98/2 (Kchlorome&ane/methanol) to 

provide 0.883 g of tot-butyl l-p-( {3^ 

ltf-inndazo^S-clquiiiolm^ as a brown solid. 

MS (CI) for C33H39N5O5 xn/z 586 (MH 1 ), 486, 386, 229 
IS PartB 

Using the general method of Example 12 Part B, tot-butyl l-[2-({3-[4- 
(dimethylammo)phenyl]pn)p-2-y^ 

(0.883 g, 1.507 znmol) was hydrogenated to provide 0.783 g of /erf-butyl 1^2.{3-[4* 
(dimethyiamino)phenyl]propo^ as a 

20 brown solid. 

MS (CI) for C33H43N30 5 miz 590 (MH*), 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, tot-butyl l-(2-{3-[4- 
(dimethylimimo)phe^ (0.783 




r 



Part A 



5 



Using fee general mefeod of Example 12 Fart A, N»N-(bis tert-bqtoxycarixrnyI)-l - 
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g, 1.327 mmol) was reacted with trifluoroacetic add (10 mL). The resulting material was 



(dimethylamino)phenyl]propoj^} etiiyI)-lH-iimdazo[4 l 5^]q^olin-4-amine 
(trifluoroacetate)i j as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H17N5O (C2HF3QO1J: %C, 54.83; %H, 522; %N, 12.30. 
Found: %C 54.67; %H, 4.91; %N, 1127 

*H NMR (300 MHz, DMSO-d$) 8 9.04-9.11 (bs, 2 H), 8.49 (s t 1 H), 836(d, J-73 Hz, 1 
H), 7.83 (d, J « 83, 1 H), 7.74 (t, J - 8 J Hz, 1 H), 7.56 (t, J * 6.8 Ez, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 45, 2 H), 3.83 (t, J - 45, 2 H), 327 (t, J - 5.9, 2 
10 H) f 228(s,6H),225(tiJ=7.8,2H),1^40pJ aa 6A6.8,2H) 
MS (d) for CaaHzyNsO m/z 390 (MH*), 229 



A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dimethylfbrxnamide (10 mL) and 2^U?-imidazo[4^-c]quiiiolm4-yl)e1hanol 

20 (0301 & 423 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cixmamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product Thevolatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic fractions were combined, dried with anhydrous sodium sulfite, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 



triturated twice with ethyl ether to provide 0.634 g of l-(2-{3-[4- 



15 




PartA 
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chromatography over silica gel (95/5 dichloxomethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of l-<2-{[(2£>-S-phenylprop-2- 
enyl]oxy} e^l)-lJ?-iinidazo[4 t 5^]qumolirie as a glassy solid 
MS (CI) for C21H15N3O m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Part B, l-(2-{[(2£)-3-phenylprop-2- 
enyI]a^}ethyI)-ljff-imidazo[4^]q^o^ (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 g of l-<2-{[(2E)-3-phenylprop-2-^ 

c]qoinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 PaitC 

A round bottom flask was charged with a stir bar, l-(2-{[(2£>3^)henyIprop-2- 
enyl]oxy} e^I)-liJ-iinidazo[4^^]qumoline-5N^de (0.67 g, 1.98 mmol), 
dichloromefhane (15 mL) and aqueous am mon iu m hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesnlfbnyi chloride (0.415 g, 2*18 mmol) was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure* The resulting white solid was 

20 purified by five successive recrysfalizations fiommethanol/water to provide 0.086 g of 1- 
(2-{[(2£>3-phenylprop-2-^ as a white 

fluffy solid, m.p. 183.7-1843°C. 

Analysis. Calculated fin: CuH^O: %Q 73.23; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 *HNMR(300 MHz; DMSO-d«) 8 8.19 (s, 1 H), 8.12 (d, J= 73 Hz, 1 H), 7.62 (d, J« 83 
Hz; 1 H), 7.43 (t, J- 83 Hz, 1 H), 7.19-731 (m, 6 H), 6.61 (s, 2 H), 6,33 (d, J - 15.6 Hz, 
1 H), 6.17 (dt, J =» 16.0, 52 Hz, 1 H), 4.84 (t, J - 4.9, 2 H), 4.07 (d, J« 3.9, 2 H), 3.91 (t, J 
-5.4,2H) 

MS (d) for C21H20N4O m/z 345 (MH*), 270, 229 
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Example 116 
2^ctytl-{2-[^-phenylprop-2-ynyI)oxy]emyl>- 
lff-Mdazo[4^-c]qumolm-4-flminft 

f 




PaitA 

Using toe general mcfliod of Example 1 Part A, l^^ctyl-Lff-imidazoH^- 
c]quinolm-l-yOeflianol (4.8 g, 14.75 mmol) was reacted withpropargyl bromide (80% in 
toluene, 453 mL, 4425 mmol) to provide 4.84 g of 2KX^-l-[2-(prop-2-)aiyloxy)efliyI> 
10 lif-imidazo[4^-c]qumolnie as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyi-l-[2-(prop-2- 
ynyloxy)e%l>li3 r -iinidazo[4,5^3qumoIine (4.84 g 9 13 32 mmol) was reacted with 
iodobenzene (1 .7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and die resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2^1-l-{2-[(3-phenylpi^ as a 

pale yellow solid. 

MS (d) forCsBfoNaO m/ 2 440 (MH*), 291 
20 PartC 

Using die general method of Example 1 Part B, 2-octyl-l - {2-[(3-phenylpn)p-2- 
ynyQaxy]etfayi}-li?-imida^ (22 g, 5.004 mmol) was oxidized to provide 

228 gof2^>ctyl-l-{2-[(3-phe^^ 

oxide as an oil 
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PartD 

Using fte general method of Example lis Part C, 2-octyl-l-{2-[(3-phenylprop-2- 
ynyI)oxy]ethyl} -l^-imidazo[4^^]quinolinc-5N-oxide (2.2 g, 4.83 mmol) was aminated. 
The resulting brown solid was purified by trituration with ethyl ether and rccrystallization 
from 2-propanol to provide 123 g of 2-octyl- 1 - {2-[(3-pharylprop-2-ynyl)oxy]ethyl} - IH- 
mudazo[4,5<]quh3olnHt-amme as a white crystalline solid, mp. 138-138.7°C 
Analysis. Calculated for C29E34N4O: %C, 76.62; %H, 734; %N, 1232. Found: %C, 76.6; 
%H, 7.49; WN, 12.19 

*H NMR (300 MHz, DMSO-dj) S 8.07 (d, J - 83 Hz, 1 H), 7.62 (d, I - 8.3 Hz, I H), 7.41 
(t, J - 6.8 Hz, 1 H), 727-736 (m,3H), 7.18-724 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 43 
Hz, 2 H), 434 (s, 2 H), 4.00 (t, J - 4.9, 2 H), 2.94 (t, J - 7.8 Hz, 2 H), 1.83 (p. J - 73, 73 
Hz,2H), 122-1.43 (m, 10 H), 0.85 (t, J - 6.8 Hz, 3 H) 
MS (CT) for CaButUO m/z 455 (MH*), 283 

Example 117 
2-Octyl-l-{2-(3-plieiiylpxopo^ 




Part A 

20 Using the general method of Example 12 Part B, 2-octyl-l-{2-[C3-phenylprop-2- 

ynyI)oxy]e%l}-lH-imidazo[4,5^]q^olme (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 g of 2^ctyM -[2<3ijhenyhm>pOxy)e%I]- l#-imidazo [4,5-c] quinoline as a 
white solid. 

'HNMR (300 MHz, DMSO-dO 8 9.15 (s, 1 H), 8.41 (d, J - 9.78 Hz, 1 H), 8.16 (d, J - 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (t, J - 4.9 Hz, 2 
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H), 3.84 (t, J = 4.9, 2 H), 3.25 (t, J - 55 Hz, 2 H), 3.04 (t, J - 7.8 Hz, 2 H), 131 (t, J = 8 3 
Hz, 2 H), 1.91 Op, J - 7 J, 7 J Hz, 2 H), 1.59 (p,J= 8.8, 5.8 Hz, 2 H), 1.25-1.49 (m, 10 H), 
0.85 (t, J -73 Hz, 3 H) 
Part B 

5 Using the general method of Example IPaitB, 2-octyl-l-[2-<3- 

phenylpropoxy)etfayl]-l^^ (1.78 g, 4.03 mmol) was oxidized to 

provide 1.8 gof 2nx;tyl-l-[2^-phenylprop^ 
oxide as an oiL 
PaxtC 

10 Using the general method of Example US Part C, 2-octyMr[2-(3* 

pheixylpropaxy)efcyI]-^ (1.85 g 4.03 mmol) was 

aminated. The resulting brown soKd was pmified by trituration with ethyl ether and 
recrystalKzatian from acetonitrfle to provide 031 g of l-octyUU^l^ 
phenylpn)pQxy)ethyI]-l£r-^^ as a white crystalline solid, 

15 m!p, 103.8-104»5°C. 

Analysis. Calculated for C^Ha^O: %C, 75.94; %H, 835; %N, 12.22. Found: %Q 
75.71; %H, 8.46; %S 9 1232 

'HNMR (300 MHz, DMSO-cfc) 8 8.06 (d, J 7.8 Hz, 1 H), 7.62 (d, J = 83 Hz, 1 H), 7.41 
(t, J» 7.8 Hz, 1 H), 7.21 (t, J« 7.8 Hz, 1 HX 7.05-7.15 (m, 3 H), 6.90 (dd, J= 5.4, 1 J, 2 
20 H),6.45(s,2H),4.73(U-4,4H^2H),3^^ 

257 (t, J - 7.8 Hz, 2 H), 239 (t, J - 7.8 Hz, 2 H), 1.85 Op, J - 73, 7.8 Hz, 2 H),1.62(p,J 
- 6.8, 63 Hz, 2 H), 1.24-1.44 (in, 10 H), 0.84 (t, J - 6.8 Hz, 3H) 
MS (d) for C29H3SN4O m/z 459 (MH*), 373, 285 
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Example 118 
2-Meftyl4-{2-[(3-phcnylprop-2-ynyI)oxy]etliyl} - 

Iff-imida2o[4^]qumoliih4-amine 
NHj 





PartA 

Using fee general method of Example 1 Part A, 2-^-methyl-Lff-imidazo[4,5- 
c]quinoKi>-l-yl)efeanol (4.0 g, 17.6 xnmol) was reacted with propargyl bromide (80% in 
toluene, 5.9 mL, 52.8 nnnol) to provide 3.6 g of 2-methyl-l-[2-{prop-2-ynyloxy)etiiyI]- 
10 lH-nnidazo[4,5-c]qamoline as a dark brown oflL 
MS (O) for C16H15N3O m/z 266 (MH*) t 184 
Part B 

Using the general method of Example 12 Part A, 2-methyl-l -{^.-(prop-l^ 
yny!oxy)efeyi]-liiMmid^ 0.6 g, 13.57 mznol) was reacted wife. 

15 iodobenzene (1.7 mL, 14.92 mznol) at ambient temperature. After 20 hours the reaction 

was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichlorometfaane (3x). The organus were combined, washed wife 
water (3x), washed with brine, dried wife anhydrous sodium sulfite, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloromefeane/mefeanol) and recrystaDization from acetonitrile to 
provide 1.94 g of 2^ethyM-{2-[(3^henylprop-^ 
c]quinoline as a light yellow solid. 
MS (d) for CnH wN 3 0 m/z 342 (MH*), 228 
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PaxtC 

Using the general method of Example 1 Part B, 2-methyl-l - {2-[(3-phenylprop-2- 
yiryl)oxy]ethyl}-li/-imid^[4,5^]qukoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of2-methyM-{2-[(3-phenylprop-2-y^ 
5 SN-oxide as a tan soEd. 

'H NMR (300 MHz, DMSO-d«) 8 8.94 (s, 1 H), 8.78 (d, J - 8 3 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m,2H), 7 .26-7 35 (m, 3 H), 7.09-7.1 8 (m, 2 H), 4.86 (t, J =5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 ft, J = 4 J, 2 H), 2.66 (a, 3 H) 
PaitD 

10 Using the general method of Example 115 Part C, 2-metbyl- 1 - {2-[(3-phenylprop- 

2-ynyI)oxy]ethyl} -lff-iniidazo[4,5^ (1.05 g, 2.93 mmol) was 

animated. The rcsnlting tan solid was purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
dichtoromethane/methanol) to provide 0261 g of 2-methyl- 1 - {2-[(3-phenylprop-2- 

15 ynyI)oxy]ethyl} -lJ7-inmiazo[4,5-c]qumolm4-amme as a white powder, mp. 
142.7-1433°C 

Analysis. Calculated for CnHnN^O: %C 74.14; %H, 5.66; %K, 15.72. Found: %C, 
7357; %H, 5.77; %N, 15.77 

'HNMR (300 MHz, DMSO-ds) 6 8.08 (d, J - 83 Hz, 1 H), 7.61 (d, J - 83 Hz, 1 H), 7.41 
20 ft J - 83 Hz, 1 H). 728-735 (m, 3 H), 7.12-724 (m, 3 H), 632(s, 2 H), 4.77 ft J -4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 ft J - 45, 2 H), 162 (s, 3 H) 
MS (CI) for CjjHaoN+O m/z 357 (MH*), 243, 199 



123 



WO 02/46189 



PCT/US01/46581 



Example 119 
2-MethyM-[2-0-phenylpropoxy^ 




S Part A 

Using flu general method of Example 12 Part B, 2-me%l-l-{2-[(3^henylprop-2- 
ynyl)oxy]etnyl} -LET-iimda2X)[4^]qunioliiio (0.9 g, 2.636 nanol) was hydrogenated to 
provide 0.845 g of 2-methyl-l-[2K3-pherryh5ropoxtf gj 
a white solid. 

10 'H NMR (300 MHz, DMSO-d^ S 9.12 (s, 1 H), 8.44 (d, J - 73 Hz. 1 H), 8.16 (d, J - 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m,3H), 6.79-6.83 (m, 2 H), 4.85 ft J = 4.9 Hz, 2 
Bfc 3.85 ft J - 5.4 Hz, 2 H), 3 33 ft J - 6.4, 2 H), 2.70 (s, 3 H), 23 ft J - 7.8 Hz, 2 H), 
138 <p, J - 6 36, 6 36 Hz, 2 H) 
PartB 

15 Using fee general method of Example 1 PartB, 2-methyl-l-[2-(3- 

phenylpropoxy)eftyl]-lfr-iniidazo[4,^ (0545 g, 2.45 mmol) was oxidized to 

provide 038 g of 2-methyl-l^^-pheiylprc^xy)etfy 

5N-oxide as a glassy solid. Material was used without further purification. 

Parte 

20 Using fee general method of Example 115 Part C, 2-metbyl-l-[2-(3- 

ph<ntylpnrooxy)ethyl]-ljr-^^ (0.88 g, 2.45 mmol) was 

ammated. The resulting brown solid was purified by trituration with ethyl ether and 
lecrystallized from toluene to provide 0396 g of2-methyl4H2<3-pheny^jropoxy)ethyl]- 
lff-imidazo[43-c]qnmolm-4-amine as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for CaBWfcO: %Q 7331; %H, 6.71; %N, 15.54. Found: %C, 
7331; %H, 6.66; %N, 15.58 

'HNMR(300 MHz,DMSO-d«) 6 8.07 (d, J - 83 Hz, 1 H), 7.62 (d, J =73 Hz, 1 H), 7.41 
ft J - 73 Hz, 1 H), 7 32 & J - 83 Hz, 1 H)> 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
2 H), 632 (s, 2 H), 4.73 (t, I - 4.9 Hz, 2 H), 3 .80 ft J - 4.9, 2 H), 3.24 ft J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 ft J =■ 83 Hz, 2 H), 1.62 <p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for CaBWM) m/z 361 (MH*), 347, 199 



Example 120 

2<MethoxyethyI)-l - {2-[(3 -phanylprop-2-ynyI)oxy]cthyl} - 
lJ7-miidazo[43^]qainolm-4-amine 




Fait A 

15 Using me general method of Example 1 Part 2-[2-(metiioxyetiiyI> 127-imidazo [4,5- 

c]qumolin-l -yl]ethanol (153 g, 9.33 mmol) was reacted with, propargyl bromide (80% in 
toluene, 3.11 mL, 27.9 mmol) to provide 2.72 gof 2^memoxyemyI>-l-[2-^irop-2- 
ynyloxy)eflvn-lH-nnidazo[4^^]qnmoline as an oiL 
MS (Q) for CtsHuKsOz m/z 310 (MH*), 278, 196 

20 PartB 

Using me general method of Example 12 Fart A, 2-{metiioxycthyl>l-[2-{prop-2- 
ynyloxy)e%l>lff-mria^^ (2.72 g, 1.79 mmol) was reacted with 

iodobenzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting ofl partitioned between dichloromethane and 5% aqueous sodium bicarbonate. 
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The aqueous layer was extracted with dichloromethano. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicMoromethane/mefhanol) and trituration with hexane to provide 
239 g of 2^methoxyethylH^^ 
c]quinoline as a yellow solid. 
MS (CI) for C24HBN 3 02m/z386 (MH*), 354, 270 
PartC 

Using die general method of Example 1 Part B, 2<metboxyethyl)-l-{2-[(3- 
phenylprop-2-ynyl)axy]ethyl}-^ (1.19 g, 3.097 mmol) was 

oxidized to provide 124 g of 2^methaxyetfayl)-l - {2-[(3-phcnylprop-2-ynyI)oxy]ethyl} - 
Lff-imidazo[4,5^]qumoline-5NK)ride as an glassy solid. 
PartD 

Using the general method of Example 115 Part C, 2-(methoxyethyI>l-{2-[(3- 
phenylprop^-ynyOa^ (1.243 g, 3.097 

mmol) was animated The resulting brown oil was purified by c hrom atography over silica 
gel (98/2 dichlorometfaane/mefhanol), xeaystaHization from ethyl acetate and acetonxtrile 
to provide 0379 g of 2<metfaoxyethyIH-{2-[(3^ 
inridazo[4,5^]qumoKn-4-amine as a white solid, m_p. 134.5-135 3 °C. 
Analysis. Calculated for CitftitUOn %Q 71.98; %H, 6.04; %N, 13.99. Found: %Q 
7221; %H, 5.98; %N, 14.29 

! H NMR (300 MHz, DMSO-d«) 5 8.09 (d, J - 8 J Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J « 83 Hz, 1 H), 7.28-736 (m, 3 H), 7.18-7.24 (m, 3 H), 630 (s, 2 H), 4.82 (t, J = 4.9 
Hz,2H), 436 (s,2H), 4.01 (t,J-45,2H), 3.84 (t, J- 6.8 Hz, 2 H), 3.29 (s, 3 H). 3.23 
(t;J«6.8Hz i 2H) 

MS (d) for CmHmNiOj m/z 401 (MH*), 255, 1 83 



126 



WO 02/46189 PCT/US01/46581 

Example 121 
2^Meftoxye%I)-l-p^^henyIpiopoxy)ethyl]- 
l/f-imidazo[4^]q^olin4-amiae 




5 

PartA 

Using the general method of Example 12 Part B, 2-{2-methoxyethyI)-l - {2-[(3- 

t t .... v • « *> ... 

phenylprop-2-ynyl)Qxy]e1fcyl}^ g, 3.11 xmnol) t was 

hydxogenatcd to provide 1.01 g of 2^-mefhaxyethyI>l-[2^-^ 
10 imida2o[4,5-c]quinoIine as an oil 

MS (d) for C24H17N3Q2 xn/z 390 (MH 4 ), 235 
PaitB 

Using the general method of Example 1 Part B, 2^-methoxycthyI)-l-[2-(3- 
phenylpropoxy)ctfcyI]-liJ^ (1.01 g, 2.60 mmol) was oxidized to 

IS provide LOS g of2^-methaxyethy!)-l-[2^-phen^^ 
c]qumoIine-5N-oxide as an brown oiL 
PartC 

Using die general method of Example 1 IS Part C, 2-(2-mefiioxyefliyI>l -[2-{3- 
pheny^propoixy)eS^-lif-]xnidazo (1.05 & 2.601 mmol) was 

20 The resulting brown solid was purified by chromatography over silica gel (98/2 

dichloromethane/methanol), recrystallization from ethyl acetate/hexane to provide 0.1 1 1 g 
of2<2-4netli0xyethy])^ 
as a white solid, m.p. 103.8-1 04.5°C, 

Analysis. Calculated for CmH^Q* (HiO)<u: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
25 %C, 7038; %H, 6.80; %N, 13.57 
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'HNMR (300 MHz, DMSO-dj) 6 8.09 (d, J - 73 Hz, I H), 7.63 (d, J = 83 Hz, 1 H), 7.42 



(t, J - 6.8 Hz, 1 H), 722 (t, J =7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J - 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J - 4,9 Hz, 2 H), 3.86 (t, J - 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 330 
(s, 3 H), 332-3 38 (m, 4 H), 239 (t, J - 83 Hz, 2 H), 1.62 (p, J - 83, 6.4 Hz, 2 H) 
5 MS CO) for C24H28N4O2 m/z 405 (MH*), 373, 235 



15 imidazo[4,5-c]qninoIin-l-yl]eftianDl (1.39 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 1537 mmol) to provide 1.6 g of 2-(ethoxymethyI)-l- 
[2-(piop-2-ynylaxy)efliyl]-lff-^ as an oil. 

MS (CT) for CisHbNjOj m/z 310 (MH 4 ), 371, 270 
Fart B 

20 Using the genaal method of Example 12 Fait A, 2^eflxo^mefl^Q-l-[2*(piop-2« 

ynyloxy)e%l>lJ^imidam[4^]q^o^ (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 434 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromcfliano and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions were combined, washed 



10 



Example 122 

2^thoxymeftylH-{2-[(3i^ 

Lff-imidazo [4^]quinolin-4-amine 




Part A 



Using fte general method of Example 1 Fait A 2-[2-{ethaxymefliyI)-lff- 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown ofl. The oil was purified by chr om atography over silica gel 
(98/2 dichloromethane/methanol) to provide 125 gof 2-(efboxymethyIH-{2-[(3- 
phenylprup-2-ynyI)axy]ethyl}^ as a brown glassy solid. 

5 MS (Q) for C24H23N3O2 m/z 386 (MH*), 342, 272 
Parte 

Using the general mefliod of Example 1 Fart B, 2^ethoxymcthyI)-l - {2-[(3- 
phenylprop-2-ynyi^^ (0.655 g, 1.70 mmol) was 

oxidized to provide 0.68 g of 2^ethoxyme1hyl)-l- {2^(3-phe^ 
10 lif-imidazo[4,5^]quinoline-5N-oxicte as an ofl. 
PartD 

Using the general method of Example 115 Fart C 2-{ethaxymefbyl)-l-{2-[(3- 
phenylpTop-2-ynyT)axy]e^}^ (0.682 g, 1.700 

mmol) was animated. The resulting brown solid was purified by chromatography over 
15 ' silica gel (98/2 dicUoromethane/mefhanol) to provide 0297 g of 2^ethaxymethyl)-l -{2- 
[(3^henyIprop-2-ynyI)oxy]cthyl} -lH-imidaz»[4^^]quinolin-4- amine as a white granular 
solid, m.p. 110.8-111.7 °C 

Analysis. Calculated for C24H24N4Q2 (HiO^i: %C 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 71.56; %H, 536; %N, 13.74 
20 *HNMR (300 MHz; DMSOd^ S 8.13 (d, J-7.8 Hz, 1 H), 7.63 (d, J«8.3Hz, 1 H), 7.44 
(t, J » 6,8 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.1*-7.26 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J - 5.4 
Hz, 2 H), 4.81 (s, 2H), 4.38 (s, 2 H), 4.03 (t, J- 5 J9 9 2 H), 3.55 (q, J» 6.8, 7 J Hz, 2 H), 
1.15 (t, J- 6.8 Hz, 3 H) 

MS (O) for CZ4H24N4O2 m/z 401 (MH*), 371, 285 
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Example 123 
2-Butyl-l-{2^(3-phenylprop-2^^ 

. lff-imidazo [4,5 -c] qranolin^amine 




Part A 

Using the general method of Example 1 Part A, 2^r$ratyI-Lff-imidazo[4^- 
c]qmnolin-l-yI)ethfliiol (5.0 g, 18.56 mmol) was reacted with prupaigyl bromide (80% in 
toluene, 63 mL, 55.62 mmol) to provide 4.02 g of 2-butyl-l -P-^3rop-2-ynyloxy)e%I]- 
lif-iinidazot4 > 5-c]qumolnie as a Ian solid. 
MS (Q) for C l9 HaiN 3 0 m/z 308 (MH*) t 268, 220 
PaxtB 

Using the general mefliod of Example 12 Part A 9 2-butyH-[2-(prop-2- 
ynyloxy)e%I]-lJEf-imida2o[4 f 5^]quinoto (4.0 g, 13.08 mmol) was reacted wifli 
iodobenzene (1.6 mL, 1438 mmol) at 90 °C After 15 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and die resulting oil was 
purified by chromatography over szKca gel (98/2 dichloromefhane/meflianol) and 
recrystallizadon from mixture of ethyl acetate/hexano to provide 3.1 g of 2-butyI-l-{2- 
[(3-phenylprop-2-)iiyI)o^^ as a tan solid 

Parte 

Using the general method of Example 1 Part B, 2-butyl-l--{2-P-pheny^rop-2- 
ynyQoxy]e%l}-lff-Mdazo[4^]quinol^ (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of2-butyl-H2^(3-phe^^ 
oxide as an oil 
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PartD 

Using the general method of Example 115 Part C, 2-butyl-l-{2-[(3-phenylprop-2- 
ynyl)oxy]efbyl}4ir-im^ (1.04 g, 2.60 mmol) was animated. 

The resulting brown solid was purified by trituration with ethyl ether, two times with 
chromatography over silica gel (8/2 dichloromethane/cthyl acetate, 98/2 
dicUoromethane/methanoI) to provide 0.450 g of 2-butyl-l -{2-[(3-phenylprop-2- 
ynyI)oxy]c%l}-lH-imidazo[4^^]qumolin^amme as a white powder, m>p. 133*140 °C. 
Analysis. Calculated for CaHaNtf) (HjCOoj: %C, 74.67 ; %H, 6.62; %N, 1353. Found: 
%C, 74.65; %H, 6.60; %N, 14.00 

! HNMR(300MHz, DMSO-d«) 8 8.08 (d, J-7.8 Hz, 1 H), 7.61 (d, J=73 Hz, 1 H), 7.41 
(t, J - 73 Hz, 1 H), 729-736 (m, 3 H), 7.17-734 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - AS 
Hz, 2 H), 434 (s, 2 H), 4.01 (t, J - 4.9, 2 HX 255 & J - 83 Hz, 2 H), 1.81 (p, J - 73, 83 
Hz, 2 H), 1.44 (sextet, J - 73, 73, 7.8 Hz, 2 H), 053 (t; J - 73 Hz, 3 H) 
MS (O) for CisHieK^O m/z 399 (MH*), 283, 267 

Example 124 
2-BuJyl-l-p^i*enyIpic^^ 




Part A 

Using the general method of Example 12 Part B, 2-butyl-l -{2-[(3i)henyIprop.2- 
ynyI)oxy]ethyl}-lif-imidazD[^ (2,4 g, 626 mmol) was hydrogenated to 

provide 1.67 g of 2-4ralyl-l-[2<3-phenylpfopoxy)ethyl3-l^ as a 

white solid, 

MS (CI) for C25H29N3O m/z 388 (MH*), 279 
PartB 
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Using die general method of Example 1 Part B, l-bistylA-ll^ 
phenylpropoxy)efbyl]4 (1.68 g, 4.34 mmol) was oxidized to 

provide 1.75 g of 2-butyl-l-[2<3-phenylprop^ 
oxide as glassy solid. 
5 MS (GO for CasHorffcOi m/z 404 (MH 4 ), 388 
PartC 

Using the general method of Example 1 IS Part C, 2-butyl-l-[2-{3- 
phenylpropoxy)eftyl]- lJy-iinidazo[4 f 5^]q^oline-5NKndde (1.75 g, 4.34 mmol) was 
animated. The resulting tan solid was purified by reciystaHization from acetonitrfle to 
10 provide 0.572 g of 2rbutyl-l-p^-phenyl^^ 
amine as tan crystalline solid, m.p. 80.8-81.3 °C. 

Analysis. Calculated for C25H30N4O (BkO)oj: %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

J H NMR (300 MH^ 8 8.07 (d, J - 83 Hz, IB), 7.62 (d, J « 83 Hz, 1 H), 7.41 

15 (t, J = 73 Hz, 1 H), 7.21 (t, J - 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J - 4.4 Hz, 2 H). 3 .80 (t, J « 45, 2 H), 3 OA (t, J - 5.9 Hz,2H),258 
(U«7.8Hz,2H),239(t,J = 7.8H^2H),L84(^ 
55 Hz, 2 H), 1.48 (sextet, J - 73, 73, 7.8 Hz, 2 H), 055 (t, J - 73 Hz, 3 H) 
MS (CI) far C25H30N4O m/z 403 (MH 4 ), 213 

20 

Example 125 
1 -[2-{Bcnzytoxy)etiiyI]-2^crt^^ 




Part A 

25 Using the general method of Example 1 Part B, l-[2-(bcnzyloxy)cfliyll-2- 

(ethoxymc%l>lff-imidazo[4,5^]quinoline (0324 g, 0.897 mmol) was oxidized to 
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provide 0338 g of 1 -|2<beiizylo:^)e%l]-2<ethoxymetby^ 

5N-oxide as a brown oiL 

PartB 

Using the general method of example 115 Part C, 1 -[2-<benzyloxy)cthyI]-2- 
5 (ethoxyme^l)-li?-i^^ (0 339 g, 0.897 mmol) was 

animated. The resulting tan solid was purified by recrystallized from acetonitrile to 
provide 0.187 g of l-[2^enzyloxy)ethy^^ 
4-amine as a white powder, m.p. 1445-146.0 °C. 

Analysis. Calculated for C22H24N4O2: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 6956; %H, 629; 9fiN, 15.09 

^NMR (300 MHz, DMSO-<W 8 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J - 83 Hz, 1 H), 7.43 
(t, J - 6.8 H^ 1 H), 7.19-724 (m, 4 H), 7.11-7.14 (m, 2 H), 6.6 (s, 2 H), 4.87 (t, J 83 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3 JO (t, J = 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1.13 (t, 
J- 6.8 Hz, 3 H) 

15 MS(<^fcrCkHa4^02^^ 

Example 126 
l-[>(Ben2iylaxy)efhyl]-2-bi^ 




20 PartA 

Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl}-2-butyl- 
lir-inridazo[4^-c]quinoline (23 & 639 mmol) was oxidized to provide 2.4 g of l-p- 
(benzyloxy)ethyn-2-butyl-lff-imidazo[4^]qd as a brown ofl. 

MS (CI) for CaaHisNaOi m/z 376 (MH*), 360, 270 
25 PartB 
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Using the general method of example 1 Part C, l-{2-(benzyloxy)etiiyl]-2-butyl-li?- 
irnidazo[4,5-c]quinoline-5N-oxide (2.4 g, 639 mmoQ was reacted with trichloroacetyl 
isocyaaate (1.45 g, 7.678 mmol) to provide 3.3 g ofA''-{l-[2-(bcnzyloxy)ethyl]-2-butyl- 
ltf-hmdazo[4,5-c]quiMli^ as a brown oil. 

5 Parte 

Using the general memod of example 1 PartD,7A{l-p-(benzyloxy)edryl]-2-butyl- 
l/r-mudazo[4,5^3quinoIm^yl}-2^^-tricUoroacetaim (33 g, 639 mmol) was 
bydrolyzed wim sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dicbloromemane/methanol), 
10 recrystollized from methanol and dried mider vacuum at 60 °C for 18 hours to provide 

0.174 g of l-p-(beii^oxy)etbyl]-2-biityl-^^ as a white 

solid, m.p. 133-135 °C. 

Analysis. Calculated for C23HMN4O: %C, 73.77; %H, 7.00; %N, 1456. Found: %C, 
7331; %H, 7.06; %N, 1452 
15 ! HNMR(300 MHz, DMSO-dfi) 5 8^03 (d, J - 73 Hz, 1 H), 7.60 (d, J- 83 Hz, 1 H), 739 
(t, J = 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H). 6.45 (s, 2 H), 4.76 (t, J= 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, J - 45, 2 H), 254 (t, J- 83 Hz, 2 H), 1.77 ft), J- 7.8, 7.8 Hz, 2 
H), 1.40 (sextet, J - 7.8, 73, 63 Hz, 2 H), 051 (t, J - 73 Hz, 3 H) 
MS (CQ for C23H26N4O m/z 375 (MH*), 242, 183 
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Example 127 
l-{2-(Benzyloxy)etfcyl]-2-mcthyk^ 

IjlH, 

'N. 




Part A 
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Using the general method of Example 1 Part B, 1 -[2^enzyloxy)ethyl]-2-methyl- 
lif-imidazo[4^-c]quiiioline (6 & 18.9 mmol) was oxidized to provide 63 g of l-\2- 
(benzyloxy)ethyl]-2-methyl-Lff-^ as a brown solid. 

PartB 

5 Using the general method of example 1 Part C, l-[2-(benzyloxy)etiiyl]-2-niethyi- 

l^f-ixmdazo[4 > 5^]quinoline-5N-<ixide (63 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g of^-{l-p-<benzyloxy)efhyr|-2-methyl- 
l#-mudazo[4,5^]qiri^^ as a brown solid. 

Parte 

10 Using the general method of example 1 Part D, iV-{l-[2-(benzyloxy)ethyr]-2- 

metfayl-liHmidazo^^quiM^ (10.46 g, 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dicUoromethanefaefhanol) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .03 6 g of 1 -p - 

15 (benssyiaxy)etiyii-2Hn^ as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for C20H20N4O: %C, 7227; %H, 6.06; %N, 16.85. Found: %C 
72.17; %H, 5.96; %N, 16.81 

! H NMR (300 MHz, DMSO-d«) S 8.04 (d, J - 73 Hz, 1 H), 7.59 (d, J - 83 Hz, 1 H), 739 
20 (t, J - 83 Hz, 1 H), 7.1 5-727 (m, 4 H), 7.08-7. 1 3 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J - 5.4, 2 
H), 4.43 (s, 2 H), 3^0 (t, J - 5.4, 2 H), 2.61 (s, 3 H) 
MS (Q) for C20H20N4O m/z 333 (MS*), 243, 199 
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Example 128 
l-[2-(Benzybxy)ethyl]-2<ictyl-lff-iniid^ 




Part A 

5 Using me general method of Example 1 Part B, l-[2-(bcnzyloxy)e%I]-2-octyl- 

lif-fanidazo[4^-c]quinoline (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2> 
(fcenzylaxy)ethyl]-2H>ctyl-lir^ as a brown ofl. 

PartB 

Using mis general method of example 115 Part C, l-[2<benzyloxy)e%I]-2-octyl- 
10 lif-imida2a[4,5^]quinoImo-5N-crade (2.50 g, 5.80 mmol) was animated The resulting 
oil was purified by chromatography over silica gel (9872 dichloromethane/methanol) and 
reciystallized tram acetonitrile to provide 0.75 g 1 -[2-{b cn2yloxy)etfayl]-2-octyl-lif- 
hnidazot4,5^]quinolin-4-amine as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for CnB^O: %C, 7531; %H, 7.96; %N, 13.01. Found: %C, 
15 7520; %H, 7.88; %N, 13.00 

'HNMR (300 MHz, DMSO-ds) 6 8.03 (d, J-7.8 Hz, 1 H), 7.60 (d, J= 83 Hz, 1 H), 7.40 
(t, J " 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 645 (s, 2 H), 4.76 (t; J= 4.9. 2 
H), 4.41 (s,2H),3.88(t, J- 4.9, 2 H), 253 (t; J - 7.8 Hz, 2 H). 1.79 (p, J - 73, 73 Hz, 2 
H), 120-138 (m, 10 H), 0.85 ft J - 63 Hz, 3 H) 
20 MS (d) for CctHj^O m/z 43 1 (MH*), 291, 214 
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Example 129 

2-(2-Meftoxyethyl)-l^ 




5 

PartA 

Under a nitrogen atmosphere, 2-phenoxyeftylamine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice baft) solution of 4K:hloro-3-mtroqumolinc (21.5 g, 0.1 mol), 
triefcylamine (21.5 ml, 0.16 mol) indichloromeftane (500 ml). The reaction was 
10 maintained at ambient temperature overnight Water was added and the phases were • 
separated. The organic phase was dried (MgSO*), filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was add ed and the solution was chilled in a refrigerator. 
Hie resulting precipi tate was recovered by vacuum filtration to provide 19.1 gof 3-nrtro- 
N<2-phenoxyetfayl)quinolin-4-amine as a yellow solid. 

15 PartB 

3-Nitro-N^-phenoxye%^ (6.0 £ 19 mrnol), 5% platinum on 

carbon (1.5 g) and ethyl acetate (300 mQ were placed in a hydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filt e re d and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgSQtX filtered, and concentrated under vacuum to near dryness. Hexanewas 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 

N 4 ^^henoxyeftyl)quinoline.3 l 4-diflmine as a pale yellow solid. 

* 

i 

PaxtC 

. 

3-methoxypropanoyl chloride (0.86 ml, 7.9 mrnol) was added dropwise over a 30 
25 minute period to a chilled (ice baft) solution ofN 4 ^-phenoxyeftyI)quinoline-3 l 4-diamine 
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(2.0 g, 12 xmnol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxye%l)amino]quinolin-3-yl}propanamide as a hydrochloride salt 

5 PaitD 

The product from Part C (2J g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel. The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromefliane (150 ml) and water (150 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgSOO, and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
. yield a wHte precipitate. Vacuum filtration provided 1.8 g of 2-(2HnMflioxyefliyI)-1^2. 
pheiioxye%I>lif-iinida2X)[4 f 5^]qumoline as a white solid 

15 PartE 

3-Orioroperoxybenzoic add (1 .5 & 8.7 xmnol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2-(2-methoxyethyI>l-(2-phenoxycthyl)-LH'- 
imiriazo [4,5-c]quinolino (1.8 g, 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and th en w ashe d with saturated sodium 
20 bicarbonate Mowed by water. The organic fraction was dried (MgSO*) and concentrated 
under vacuum to near dryness. Hexane was added and the res ulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2-(2-methoxyethyl)- 1 -{2-phenox y c thy l)-* 
Uf-imidazo[4,5w:]qumolme-5N-K)xide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^-methoxyethyl)-l^^henoxyetfayQ^ 
c]quinoline-5NK)xide (1 .6 & 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and flu two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichloromethane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting preci pi tate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of 2-<2-methoxyetfayI)- 1 ^^henoxyethy^lif-imidazo^^- 
c]quinoliiHf-ainine as a Ian powder, m.p. 171.0-174.0°C. 

l H NMR (300 MHz, DMSO-d^ 5 8.19 (d, J = 8. 1 Hz, 1H), 7.64 (d, J - 8 3 Hz, 1H), 7.44 
10 (t, J-7JHz,lH),729-7^0(m,3H),6^0(t l J=7.4 Hz, 1H), 6.82(41=8.2^2^, 

6.58 (a, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J - 5.0 Hz, 2H), 3.87 (t, T« 6.9 Hz, 2H), 334 
(s, 3H), 330 (t, J « 6.9 Hz, 2H); 

..... 

MS (CI) m/e 363 J820 (363.1821 cakdforCuHo^O^M+H); . 

Anal calcd for C21H0N4O2: C, 69.59; H, 6.12; N, 15.46. Found: C, 6932; H, 6.17; N, 
15 ' 15.48. 

Example 130 
2-IsobutyW^-phraoxye1hyl>Lff-^ 



20 




l 



^^-Phenoxyethyljquinolin^ (1.5 g, 5.4 mmol) and isovaleryl 

chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Paris C-E of Example 129. The resulting product, 2-isotratyl-l-(2- 
25 phenoxyetbyl>l#-imid^ (1.6 g, 4.5 mmol) was dissolved in 
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dichloromethane (200 ml) and ammonium hydroxide (SO ml) was added. The reaction 
was chilled (ice bath) and p-toluenesulfonyl chloride (0.85 g, 4 5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintain ed at ambient temperature overnight The phases were separated and the organic 

5 phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (NaaSO*); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by ^crystallization from acetonitrile to 
yield 0.96 g of 2-isobutyM<2^henoxye&yl^ as a tan 

powder, m.p. 176.6-177.8 °C. 

10 *H NMR (300 MHz, DMSO-cfe) 8 8.16 (d, J- 8.2 Hz, 1H), 7.63 (d, J- 8 J Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.89 (t; J- 73 Hz, 1H), 6.81 (d, J - 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 (t, J® 4.8 Hz, 2H), 2.89 (d, J - 72 Hz, 2H), 
2.40-222 (m, 1H), 1.02 (d, J= 6.6 Hz, 6H); 

,3 CmiRC75M^DMS(>d ( 0 158.6, 153.9, 152.4, 145.5, 1325, 130.1, 127.1, 126.9, 
15 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (d) m/e 3612017 (3612028 calcd for CaH^O, M+H); 

Anal calcd for CnHa^: C, 733 1; H, 6.71; N, 15.54. Found: C, 7333; H, 6.56; N, 

15.79. 

20 Example 131 

2-Isopropyl-l-(2-phenoxyet^^ 




25 N^-Fhenoxyethyljquinolm^ (2.0 & 72 mmol) and isobutyiyl 

chloride {OS ml, 8.6 mmol) were combined and treated according to die general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 
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isopiopyl-l-(2^henoxyefhy^ as a tan solid, m.p. 

229-231°C. 

! H NMR (300 MHz, DMSOdj) 8 8.17 (d, 1 = 7.5 Hz, 1H), 7.65-7.62 (dd, J - 83, 1.1 Hz, 
1H), 7.46-4.40 (dt, J - 8 J2, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J - 73 Hz, 1H)> 6.81 
5 (d, J= 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J- 43 Hz, 2H), 4.42 (t J° 4.9 Hz,2H), 3.54 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J - 6.8 Hz, 6H); 

,3 CNMRC75MHz,DMSO-d8) 1593, 1583, 1523, 145.4, 132.6, 130.1, 126.84, 126.78, 
1213, 120.7, 1153. 114.6, 663, 44.1, 252, 21.8; 
MS (CI) m/e 347.1872 (347.1872 cakdfbr CiiHdNA M+H); 
10 Anal calcd for C21H22N4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 639; N, 
1630. 

Example 132 
2-ButyM-(2-phenaxydhyl)-^ 

15 




and tiiinethyloi tlio valerate (2.5 mly 14*3 xxxmol) were combined under an atmosphere of 
20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to zoom temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2,4 g of2-butyl-l^iAenaxye% as a 

light tan crystalline solid. 
25 2-Butyl- 1 -(2-phenaxyethyI)- Lff-imidazo [4,5-c] quinolino was treated according to 

the general procedures described in Parts E and F of Example 129. A final zecrystallization 
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from acetonitrile provided 0.93 g of 2-butyl-l ^-phfinoxycthyI)-Lff-miidazo[4,5- 
c]quinolin-4-aaiine as white needles, m.p. 168 3-169 3 °C. 

! H NMR (300 MHz, DMSO-de) 8 8.16 (d, J=»8.1 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J- 7.4 Hz, 1H), 6.82 (d, J - 83 Hz, 2H), 
5 6.47 (s, 2H), 457 (t, J - 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J - 7.7 Hz, 2H), 1.86 
(to, 2H), 1.47 (m, 2H), 0 56 (t, J - 73 Hz, 3H); 

l3 C NMR (75 MHz, DMSO-de) 1583, 154.6, 1523, 145.6, 1325, 130.1, 126.8, 1213, 
120.7, 1152, 1 14.6, 66.7, 44.4, 293, 262, 215, 13.6; 
MS (CI) m/e 3612032 0612028 calcd for CaH^O, M+H); 
10 Anal calcd for CaHwNiO: C, 7331; H, 6.71; N, 15341 Found: C, 73.15; H, 6.69; N, 
1537. 

Example 133 

1^-Fhenaxydhy^ 

15 




According to the general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (1 2 ml, 8.6 tnmol) was reacted with N*-{2- 

20 phenoxyethyl)quino^ (2,0 g, 72 nnnol). The product of this reaction was 

treated according to the general procedures described in Farts D-F of Example 129. 
Recrystaffization from acetonitrile provided 0.65 g of the final product, l-(2- 
phenaxyethyl)-2^henox^ as a tan powder, 

m.p. 1685-170.0°G 

25 jHNMR(300Nffi^Dl^<^ 

7.47 (m, IH), 7.38-7.14 (m, 7H), 7.01 (t, J«7.3 Hz, IH), 6.89 (t, J»73 Hz, 1H), 6.81 (d, 
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J - 7.8 Hz, 2H), 6.69 (s, 2H), 533 (s, 2H), 529 (t, J - 5.0 Hz, 2H), 4.48 (t, J - 5.0 Hz, 
2H); 

I3 CNMR(75MHz,DMSO-d«) 158.5, 152.7, 1492, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7,45.0; 
5 MS (d)in/e411.1813 (41U821caIcd&tC 25 Hj3N40 l ,M+H); 

Anal calcd for CjsBWMfe: C, 73.15; H, 5.40; N, 13.65. Found: C, 7336; H, 530; N, 
13.66. 

Example 134 

10 2^4-Methoxybenzyr^l^-phermxyeth^ 




According to the general procedure described in Part C of Example 129, 4- 
15 methoxyphenylacetyl chloride (1 .2 ml, 7.9 rrrmol) was reacted with N*-(2- 

phmoxye1iryi)qumoline-3,4Hiiairrnie (2.0 g, 72 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Reciystallizaiion from acetorntrilo provided 1.1 g of the final product, 2-(4- 
methoxybeiuyl)- 1^-phenoxyethyl)- !Jf-rmida7o[4,5^]qtrmolia-4-mTiTTie, as a tan solid, 
20 m.p.201.0-203.6°C. 

•HNMRPOO MHz, DMSO-dj) 8 8.15 (d, J« 8.1 Hz, 1H). 7.63 (d. J - 83 Hz, 1H), 7.43 
0, J - 7.6 Hz, 1H), 726-7.18 (m, 53), 6.93-6.87 (m, 3H), 6.74 (d, J - 82 Hz, 2H), 6 .58 
(a, 2H), 439 (t, J - 5.1 Hz, 2H), 4.40 (s,2H),424(t, J-5.1 Hz,2H), 3.70 (s, 3H); 
MS (d) m/e 425.1948 (425.1978 calcd for dsH^O* M+H); 
25 Anal calcd for CmHmN^Oi: C 73.57; H, 5.70; N, 1330. Found: C. 7335; H, 5.93; N, 
13.06. 
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Example 135 

2-Cyclopentyl-H2-phenoxye%I)-l^imida2o[4,5^]qumolm-4-amiM 




5 

^^^haMxye^IJqnmoline-B.^Kiiamine (2.0 g, 72 mmol) and 
cyclopentanecaibonyi chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplcl30. Recrystallizatioa from acetomtrfle 
provided 1.4 g of 2^^opentyH^-phen^ 
10 as a tan solid, m.p. 216.0-217^°C. 

'HNMR (300 MHz, DMSO-d^) 5 8.17 (d, J- 8.1 Hz, 1H), 7.63 (d, J = 82 Hz, 1H), 7.43 
& J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J - 7 J Hz, 1H), 6.81 (d, J = 8 S Hz, 2H), 
6.46 (a, 2H), 5.02 (t, J=4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.60 (pentet, J = 82Hz, 
1H), 2.18-1.67 (m,8H); 

15 l3 C NMR (75 MHz, DMSO-ds) 1585, 1583, 1529, 144.6, 133.0, 130.1, 126.8, 1215, 
120.8, 1153, 1 14.7, 665, 442, 36.1, 323, 253; 
MS (d) m/e 3732030 (3732028 calcd for CaHj^NA M+H); 
Anal calcd for CbHmNiO: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 659; N, 
15.08. 

20 
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Example 136 



2-[(2-Methoxyethoxy)methyI]-lH?^^ 



provided 1.6 g of 2-l(2-metiharytfhaxy)nK^ 
10 c]quinotfn-4-arnine as white needles, m.p. 170.0-171.5°C. . 

'HNMR (300 MHz, CDQj) 8 8.06 (dd, J- 8 J, 1.0 Hz, 1H), 7.82 (dd, J - 8.4, 1.0 Hz, 

1H), 7.55-7.50 (m, 1H), 735-729 (m, 1H), 726-7.18 (m, 2H), 6.92 (t,J=» 7.4 Hz, 1H), 

6.79 (dd, J - 8.7, OS Hz, 2H), 537 (s, 2H), 5.07 (t, J - 5.9 Hz, 2H), 5.00 (a, 2H), 4.47 (t, J 

= 55 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 331 (s, 3H); 
15 U C NMR (75 MHz, CDC13) 1585, 1523, 1503, 1462, 1352, 1303, 1283, 1282, 127.6, 

123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 663, 593. 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for C r! H 2 jN.f0 3 , M+H); 

Anal calcd for C22HWN4O3: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1437. 




5- 




20 
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Example 137 

2<tyclopropytae%I>l-(^ 



N 4 ^i3henoxyefeyI)quinolme-3,4-diamme (1.7 g, 6.1 mmol) and 
cyclopropylacctyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. RecrystaHizarion from methanol 
provided 0.86 g ofZ^cydoprottflmethylHK 2 -^^ 
4-amine as a white solid, m.p. 191.7-192.6°C. . • .' - 

*H NMR (300 MHz, DMSO-ds) 6 8.17 (d, J - 7.5 Hz, IH), 7.63 (dd, J = 83, 1.1 Hz, 1H). 
7.46-7.41 (m, 1H), 728-7.19 (m, 3H), 6.89 ft J - 73 Hz, 1H), 6.79 (d, J » 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 ft J - 5.0 Hz, 23), 4.42 ft J - 5.0 Hz. 2H), 2.99 (d, J - 6.7 Hz, 2H), 
1.40-1.26 (m, 1H), 0.55 (m, 2H), 032 (m, 2H); 

,3 C NMR (75 MHz, DMSO-d«) 158.6, 154.1, 152.4, 145 J, 133.1, 130.1, 127.0, 1265, 
121.5, 120.8, 1152, 114.7,72.1,66.6,44.5,31.1, 9.0,4.6; 

Anal ealcd for CbHbNiO'O.I I&O: C, 7335; H, 621; N, 1535. Found: C, 7323 ;H, 
621; N, 1537. 
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Example 138 
2^<^lopentyletiiyI)-l-(2-plieiioxyethyI)-lff-im 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopent yl pro p ionyl chloride (13 ml, 8.6-mmoI) was reacted with N*-<2- 
phenoxyemyl)qumolme-3,4Hiiamine (2.0 g, 12 mmol). The product of this reaction was 
treated according to me general procedures described in Parts D-F of Example 129. 
.10 • Recrystalhzation from acetonitrile provided 0.44 g of the final product, 2-{2- . 
(^lopentylethyl)-l^-phenoxye%l>lJ?-hmda2c[4^ as a white 

powder, m.p. 165.0°C 

l H NMR (300 MHz; DMSO-d«) 8 8.17 (d, J - 8.0 Hz, 1H), 7.64 (dd, J « 83, 0.80 Hz, 1H), 

7.44 ft J - 7 J Hz, 1H), 7.29-7.20 (m, 3H), 650 ft J - 73 Hz, 1H), 6.81 (d, J - 75 Hz, 
15 2H), 6.60 (s, 2H), 4.97 ft J = 4.6 Hz, 2H), 4.44 ft J = 4.6 Hz, 2H), 3.00 ft J = 7.6 Hz, 

2H), 151-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 C NMR (75 MHz, CDOa) 1582, 155.0, 151.5, 144.7, 133.6, 1295, 1273, 127.4, 127.0, 

122.6, 1215, 1193, 1 153, 1143, 66.0, 45.7, 39.8, 335, 323, 26.4, 243; 

MS (d) m/e 4012336 (4012341 calcd for OsHaKA M4H); 
20 Anal calcd for CuHaW): C, 7457; H, 7.05; N, 1359. Found: C, 74.67; H, 7.1 1; N, 

1357. 
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Example 139 

l-(2-PbjenQxyeflryI)-2-tetn^ 




5 

N 4 ^-phenoxye%I)qainolme-3,4Hiiamme (1.6 g, 5.7 mmol) and tetrahydrofnran- 
3-carbonyl chloride (058 ml, 7 3 mmol) were combined and treated according to me 
general procedure described in Example 130. RecxystaOization from acetamtrile provided 
03 gof l^^henoxye%I>2-tetrahydro as 

10 atansolid,m.p.2355-2363°a ' 

l HNMR (300 MHz, DMSO-d$) 8 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J « 83, 1.0 Hz, 1H), 
7.44 (dd,J= 7.6, 1.0Hz, 1H), 7.29-7.20 (m,3H),650 (t, J =7.3 Hz, 1H), 6.81 (d, J=75 
Hz, 2H), 6.49 (a, 23), 5.05 (t, J = 45 Hz, 2H), 4.42 (t, J = 45 Hz, 2H), 4.24 (m, 1H), 4.04- 
3.98 (m, 3H), 352-3.87 (m, 1H),2.50-2J30 (m, 2H); 

15 I3 C NMR (75 MHz, DMSO-d«) 158.6, 1552, 152.4, 145.5, 1332, 130.1, 127.0. 1265, 
121.6, 1203, 1152, 114.7,72.1, 68.0, 663,44.4,36.0,32.4; 
MS (CI) m/e 375.1808 (375.1821 calcd for C2iHiN»Oj, M+H); 
Anal calcd for C2jHziN«Oa*025 H2O: C, 69.73; H, 558; N, 14.78. Found: C, 69.90; H, 
551; N, 1450. 
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Example 140 
1 <2-Phenoxyethyl)-2-pheiryl-l J7-^ 




5 

According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) was reacted with. N 4 ^-pbenoxyetiryI)qmnolme-3,4-diaimiiB 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. RecrystaffizauVmfrom methanol 
10 provided 0.74 g of the final product, l^-phenoxyemyI^2-p]ienyl-lJy-hm'da^[4,5- 
c]qjdnolm^arnine, as a tan solid, mp. 182.5-1 84.6°C. 

'H NMR (300 MHz, DMSO-d«) S 8.21 (d, J - 7 S Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (f. J - 73 Hz, 1H), 7.29 (t, J=7JHz, 1H), 7.16 (m, 2H), 6.85 (t, J = 73 
Hz. 1H), 6.68 (m, 4H), 5.02 (t, I = 5.1 Hz, 2H), 4 J3 (t J = 5.1 Hz, 2H); 
15 °C NMR (75 MHz, DMSO-d<) 1582, 153.6, 152.9, 146.0, 133.6, 131.1, 130.8, 1303, 
130.r, 1293, 127.9, 1273, 127.1, 121.9, 121.6, 1212, 115.4, 114.7, 66.1,45.6; 
MS (0) m/e 381.1703 (381.1715 calcd for C«H»iN«0, M+H); 
Anal calcd for Cj£bW02S B&: C, 74.88; H, 537; N, 1435. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 
4-{p^4-Ammo-lif-inudazo[4,5-c]qum 




5 

Part A 

2^1^-imidazo[4^^]quino&h 1 -yl)-l -butanol (3.0 g, 12.4 mmol) was added to a 
stirring mixture of a-bromo-/^limitrile (3.0 g, 15.3 mmdl), sodium hydroxide (40 ml, 
50%) t dichlaromethane (40 ml), and benzyltrimetfaylainmanium chloride (0.02 g, 0.1 1 

10 mmol). The reaction was maintained for 72 hours and then dfluted with dicMoromethane 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic fraction s were 
combined, washed with water, dried (MgSO*), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9 A 

15 dfchloromethane/metham 

c]qumoBx^l-yQbiitoxy]me^l}benzomtrile. 

PaxtB 

3-Chloroperoxybcnzoic acid (22 g, 7 .5 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{p^U?-imidazo[4^]qumolin-l-yI)buto (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicaibonate (200 ml), water (2 X 1 00 ml); 
dried (MgS0 4 ); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PartC 

/>-Toluenesulfbriyl chloride (1.43 g, 73 mmol) was slowly added over a 20 minute 
period to a chilled (0 °C) mixture of the product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dfchloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9:1 dichloromethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was wanned to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (NajSO*); and concentrated in vacuo. Purification 
of floe resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dicMoromethane/methanol) followed by multiple recrystaHizations from ethyl 
acetate/hexano yielded 0.45 g of4-{p^4-amhio-lir-imida2o[4,5^]q^nnoIm-l- 
yl)butoxy]methyl}benzonitrile as a ten powder; m.p. 160.0-1 6 1.0°C. 
! HNMR(300 MHz, DMSO-dj) S 841 (a, 1H), 8.20 (d, J =73 Hz, 1H), 7.67 (m, 3H), 
7.44 ft I - 73 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 526 (broad s, 1H), 434 (s, 2H), 

15 4.02-3.91 (m, 2H). 2.07 (m, 2H), 0.87 ft J - 73 Hz, 3H); 

U C NMR (125 MHz, DMSO-d$) 1523, 1453, 1433, 140.1, 132.4, 132.0, 1273, 126.6, 

126.4, 121.0, 1203, 118.7, 115.0, 110.0; 

MS (□) m/e 371.1754 (371.1746 calcd for CaHziNsO); 

Anal calcd for CnHwNsO: C, 71.14; H. 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 1831. 
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Example 142 

4<{[(^2^4-Amin^ 




5 

(229-2^1H-inridaro^ (1 36 ft 53 mmol) was reacted 

accordiiig to the general procedures described in Parts A and B of Example 141 to provide 
1.60 g of the 5N-ooride product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium mefhaxide (4.0 ml, 21% in methanol) was added dropwise. The 
reaction was maintained for 23 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

15 dichloromethane/methflnol) followed by iecrystaBization from methyl acetate to yield 4- 
({[(229-2^4-axnmo^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: OflRALCEL® OD-RH; 
eluent 90/10/02 pentane/noethanol/triethylamine; flow rate 2 ml/min, St 7.8 minutes). 

20 , HNMR(500 MHz, DMSO-d«) 5 839 (s, 1H), 820 (d, J- 7.8 Hz, 1H), 7.69 (d, J - 8.1 
Ha; 2H), 7.63 (dd, J - 83, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 731 (d, J - 8.1 Hz, 2H), 7.23 
(m, 1H), 638 (s, 2H), 527 (broad s, 1H), 437 (s, 2H), 4.03 (dd, J - 103, 6.8 Hz, 1H), 
353 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for C22H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4<{[(2S)-2<4-AimWltf-iima^ 



5 




(2^2^1iWinidazo[4,5^]quinob^^ (U g) was reacted according 

to me general procedure described in Example 142. Recrystaflization of me final product 
fiom emyi acetate/hexanes provided 02 g of 4^{[(2^2^4-amiQo-LH'-miidazo[4,5- 

10 c]qumolin- 1 -yI)butyl]oxy}mefhyI)benzomtrile as a white solid The enantiomeric excess 
(ee) of the final prodnct was determined to be greater tfim 99% based on liquid 
chromatography (column: CHIRALCEL® OD-RH; eluent 90/10/0.2 
pentaneAnethanolAriothylamirie; flow rate 2 mlAnin, R« 8.7 infantes) 
*H NMR (500 MHz, DMSO-dg) 8 8.40 (s, 1H), 8.20 (d, J - 8.0 Hz, 1H), 7.70 (d, I - 8 2 

15 Hz,2H), 7.63 (dd, J - 83, 1.1 Hz, 1H), 7.46-7.41 (m, IH), 731 (d. J - 8.2 Hz, 2H),7.23 
(m, 1H), 6.62 (a, 2H), 5.27 (broad s, 1H), 437 (s, 2H), 4.04 (dd, J - 103, 6.7 Hz, 1H), 
353 (dd, J -103, 33 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J - 73 Hz, 3H); 
Anal calcd for CaHaiNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 558; N, 
1856. 
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i 

i 

Example 144 
2^-Memoxye%I>l-[2-(prop-2-ynylc^ 




5 PartA 

Propargyl bromide (10.0 ml, 89.8 mmol, 80% in toluene) and 
benzyltrimeftylauuuuniiuu chloride (0.60 g, 32 mmol) were dissolved in dichloiomemane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50 % w/w in water). 
2-[2-(24demoxyemy^l2ftn^ (20.0 g, 73.7 mmol) was 

10 added and the mixture was vigorously stirred for 1 8 horns. Thin layer chromatography 
(9/1 chlorofenn/memanol) indicated complete conversion. The mixture was dltnted with 
water (200ml) and the phases were separated. The aqueous faction was extracted wim 
additional dicMoromethane (3 x 150 ml). The combined organic fractions were washed 
wim brine (100 ml), dried (NagSCU), filtered and concentrated to yield 22,7 g of 2-(2- 

15 me1hdxyemyi>l-[2Kpr^ 
solid. 

•HNMR(300 MHz, DMSO-ds) 8 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 (t, J-5J Hz, 2H), 4.10 (d, J-2.4Hz.2H), 355 (t, J= 5.1 Hz, 2H), 3.89 (t, J- 
65 Hz, 2H), 336 (W - 2.4 Hz, 1H), 332 (s, 3H), 327 (t, J - 63 Hz, 2H). 
20 PaitB 

2-(2-Memocyemy^l#-(p^ 
(22.7 g, 73 .4 mmol) was dissolved in chloroform (3 00 ml) and chilled in an ice water bam. 
3<M<noperaxybenzoic add (17.0 g, 1275 mmol, 77% max) was added msmaD portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 cHororbrm/methanoI) at 30 
25 minutes indicated mat there was still starting material present Additional 3- 

cMcOTperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. Aiter2houra, the 
reaction was wanned to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2x50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (Na 2 S04); 
filtered; and concentrated in vacuo to provide a dark orange solid. *H NMR indicated less 
5 than 5 % 3-chlorobenzoic acid in fee crude product The material was used without 
further purification. 

*H NMR (300 MHz, DMSO-d*) 5 8.56 (s, 1H), 833 (d, J « 7.7 Hz, 1H), 7.99 (d, J - 73 
Hz, 1H), 738-730 (m, 2H), 4.40 (t, J -4.8 Hz, 2H), 3.63 (d, J= 2.1 Hz, 2H), 3.47 (t, J - 
43 Hz, 2H). 3.40 (t, J - 63 Hz, 2H), 2.88 ft J - 2.0 Hz, 1H), 2.84 (s, 3H), 2.78 (t, J « 63 
10 Hz,2H). 
Parte 

Under an atmosphere of nitrogen, 2^-methoxyethy^-l-p^prop-2- 
ynytoxy)ethy1]-l#-iimdazo[4,^ (137 g, 4.83 mmol) was dissolved 

in dichlaromethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 
removed in vacuo. The resulting residue was treated with methanol (1 5 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1.5 hours fee reaction 
was quenched by fee slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted wife 

dichloromethane (3 x 1 0 ml) and the organic fractions were combined and washed wife 
water(lOml) andbrine(10ml). The solution was dried (N^SO^ filtered and 
concentrated in vacuo to yield fee crude product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2-(2-methoxyethyl> 1 -[2-(prop-2-ynyloxy)e%l] - 

25 l^-imidazo[4^]quinolin-4^nine as off-white crystals. 

! H NMR (300 MHz, DMSO-d«) 5 8.05 (d, J - 73 Hz, 1H), 7.61 (d, J - 7 2 Hz, 1H), 7.42 
(t, J- 7.8 Hz, 1H), 7.23 (t, J- 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (W-5-2Hz,2H), 4.1 1 (d, 
J - 23 Hz, 2H), 331 ft J - 5.5 Hz, 2H), 3.83 (t, J - 6.7 Hz, 2H), 337 (t, J-2.6HZ, 1H), 
330 (s, 3H), 3 .20 (t, J - 6.8 Hz, 2H); 

30 MS(d)m/e325(M+H); 

Anal calcd for CiAoNto C, 66.65; H, 621; N, 1727. Found: C, 6634; H, 6.05; N, 
16.96. 



155 



WO 02/46189 



PCT/USOi/46581 



Example 145 



Using the general method of Example 1 Part B, 2-{2-methyl- Lff-imidazo [4,5- 
c]quinolm-l-yl)efliyI acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-(2- 
me(hyl-5-oxido- lif-imidazo[4^-c]quinoBn-l -yQefhyl acetate as a brown solid. Material 
was used without farther purification. 
PaxtB 

A dried round bottom flask was charged with a stir bar, 2-(2-methyl-5-oxido-lif- 
imidazo[4^]quinolin-l-yl)cthyl acetate (8.7 g, 30.49 mmol), anhydrous 
dimethylfermannde (80 mL), and anhydrous toluene (100 ml) under nitrogen. To this 
brown mixture was added phosphorus oxychloride (3.1 xnL) by syringe at ambient 
temperature. The r eaction sohrtjon cleared fa * cmipfa of minutes flnrt a fftigh* fXAth^mn 
was observed The reaction was judged tote 

were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 
was extracted with dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chlon>2-metfajd- 
lif-imida2»[4 f 5^]quinoIin- l-yi)efliyl acetate as a brown oiL 




Part A 



MS (CI) for CtsHuGNaOs m/z 304 (MH*), 262, 218 
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Part C 

A round bottom flask was charge with a stir bar, 2-{4-chloro-2-methyH-ff- 
imida2o[4,5^]quiiioli^i-yI)eftyl acetate (92 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). the reaction was judged complete after stirring 
for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x) . The 
organic fractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed The 
solution was stoppered and maintain ed at ambient temperature for 24 hours. The resulting 
fine white crystals were collected by filtration to provide 4.49 g of 2-{4-chloro-2-methyl- 
Lff-imidazo[4^]quinolin-l-yI)efhanoL' 

MS (CI) for Ci3H a ClN30 m/z 262 (MH*), 218 v 
PartD 

A round bottom flask was charge with a stir bar; 2-(4rchIoro-2-methyl-Lff- 
imidazo[4,5^]quinoKn-l-yl)efeanol (3.9 & 14.9 mmol), dichloromefeane (125 mL), 
aqueous sodium hydroxide (50%, 125 mL), benzyltrimethyiannnonium chlo rid e (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cirmamyl bromide (8.8 & 44.71 mmol) as a solid. After 45 minutes die solution was clear 
and fiie reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn otL The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
^Wnrntm^OTft/mwftMwl). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2- 
methyl-l^-{[(2E>3-pheny^ as a 

white solid. 

MS (d) for CaaftoCINaO m/z 378 (MH 1 ), 262, 228 
Part E 

30 4<3iloro-2HmethyM 

cjqumoline (2.12 ft 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temp erature . 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to - 10 mL» diluted with ammonia/methanol (7%, SO mL) and reacted in 
a bomb at ISO °C for 8.5 hours to complete the reaction. The solution wu partitioned 
between dichlorometnane and satoiated aqueous sodium bicarbonate and die organic layer 
5 removed. The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combined, dried with anhydrous 
aodimn sulfide and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-methyH -(2- {[(2E)-3-phenylprop-2- 
enyT]oxy}efbyl)-liif-inridaro^ as a white solid, m.p. 111.8-1 12.5 



10 °C. 

Analysis. Calculated for CaHaW: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 6.25; %N, 15.57 

'H NMR (300 MHz, DMSO-dj) S 8.08 (d, J - 7 .5 Hz, 1 H), 7.61 (d, J - 8.1 Hz, 1 H), 7.40 
(t, J - 5.6 Hz, 1 H), 7.18-7 JO (m, 6 H), 6.51 (s,2H), 6.31 (d, J- 162 Hz, 1 H), 6.17 (dt, 
15 J-15.6,53Hz,lH),4.76(U-5.0Hz,2H),4.05(^ 
H), 2.64(s, 3 H) 

MS (CI) for C22H22N4O m/z 259 (ME*), 243, 199 



20 



Example 146 
2-me%l-l-{2-[(3-phemylprop-2-yr^ 

c]qmnohn-4-amine 
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Part A 

Using the general method of Example 115 Fart C, the 4-anrino group was 
introduced to 2^-methyl-5-oxid<>-l#^^ acetate (8.47 & 

29.71 mmol). The resulting brown oil was purified by trituration with acctoiritrile and 
5 dried to yield 3.583 g of 2^4-anrino-2-methyl-lif-^ 
acetate as a tan solid. 

MS (CI) for CisHifCINiOi m/z 285 (MH*), 270, 199 
PartB 

A Pair flask was charged with 2^4^omno-2-meth^ 
10 yl)eftyl acetate 0.61 g, 12.64 mmol), trifluoroacetic acid (50 xnL) and purged with 

nitrogen. To tins solution was added platinum(rV) ooride (0.5 g). The reaction was judged 
to be complete after 13 days of hydrogenation at ambient temperature. The solution was 
filtered and the volatQes removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 
15 ~8. The layers were separated The aqueous layer was extracted with dichloromethane 
(4x). The organic fractions were combined, dned with anhydrous sodium sulfite and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acctatc/mcthanol (9/1) and dried to provide 0.98 g of 2-(4- 
amino-2«-methyl-6 ,7,8 ^-tetrahydro- LEHmidazo [4,5-c] quinolin- 1 -yl) ethanol as a white 
20 solid. 

MS (d) for CuHisKUO m/z 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2^4-amino-2-methyl-6/7,8,9- 
tetrahydro-l^-imidazo[4^^]quinolm-l (0.763 g, 3.098 mmol) was reacted 
25 with propargyl bromide (80% in toluene, 1.1 mL, 929 mmol) to provide 0.42 g of 2- 
methyM^im)p-2-ynylaxy 
amine as a brown oiL 

MS (CI) for C16H30N4O m/z 285 (MH 4 ), 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-methyl-l -[2-(prop-2- 

ynyloxy)etbylH7,8,9-tetrahy^ (0.396 g, 1J92 

mmol) was reacted with iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. His volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromemane and 4% aqueous sodium carbonate 
and the organic layer removed, The aqueous layer was extracted wim dichloromethane 

5 (3x). The organic Suctions were combined, dried with anhydrous sodium sulfate and me 
volatiles were removed under reduced pressure. The resulting oil was purified by 
cJnomatogtapby over silica gel (95/5 m'chloromeumemoemanol). The resulting white 
solid was dissolved in mcMoromethane (2 mL) and reacted with 1M HQ in ether (2 mL). 
The volatiles were removed under reduced pressure and the resulting solids recrystallized 

10 from methanol to provide 0.1089 g of2-me%l-l-{2-[(3i3henylprop-2-ynyI)(3xy]ethyl}. 
6,7,8,9-tetialiydro-lJy-m^ (hydrochloride)^ as a ton solid. 

Analysis. Calculated tor ChHmN»0 03O)is (BiO)^: %C, 59.74; %H, 622; %N, 12.67; 
%CL 15.23. Found: %C 59.72; %H, 6.04; %N, 12.65; %CL 14.99 
'HNMR (300 MHz, DMSO-d«) 5 7.93 (a, 2 H), 7J6-7.40 (m, 3 B), 728-730 (m, 2 H), 

15 4.56 (t, J =5.0 Hz, 2 H), 4.35 (s, 2 H). 3.88 ft J- 53 Hz, 2H), 2^2 (a, 2 H), 2.69 (s, 2 H), 
2.60 (s, 3 H), 1.73(8, 4 H) 
MS (d) for CaHuN^O m/z 361 (MH*), 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of mterferon and tumor necrosis factor (a) (IFNandTNF, 
respectively) secreted into culture media as described by Testerman et aL In "Cytokine 
Induction by the Immunomodulatora hmquimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 
Blood Cell Pm paration for Culture 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vac ntamcr tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugation using Histopaque®-1077. The PBMCs are 

30 washed twice with Hank's Balanced Salts Solution and men are suspended at 3-4 x 10 s 
cehVmL in RPMI complete. Hie PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compoun d Preparation 

The compounds ate sohibilized in dunefcyl sulfoxide (DMSO). TheDMSO 
S concentration should not exceed a final concentration of 1 % for addition to the culture 
wells. 
Incubati on 

The solution of test compound is added at 60 jiM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
10 added to fee wells in an equal volume, bringing die test compo und concentrations to the 
desired range (0.12 to 30 fiM). The final concentration of PBMC suspension is 1.5-2 X 
lO'ceOsAnL. The plates are covered wfth sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 37°C in a5% caxbon dioxide atmosphere. 



IS FoDowmg incubation the plates are centrifiiged for 5-1 0 minutes at 1000 ipm 

(~200xg)at4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor .necrosis factor (a) by ELISA 

20 Interferon fcri and Tumor Necrosis Factor M Analysis bv ELTSA 

Int erfer on (a) concentration is determined by ELISA using a Human Multi-Species 
lot ftomPBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA. Results axe expressed in pgfaiL. 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound A 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 jiM. 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (|iM) 


Number 


Tntcrferoo 


Tumor Necrosis Factor 


i 


0.12 


1.11 


2 


1.11 


• 


3 


0.12 


333 


4 


0.12 


* 


5 


0.12 


1.11 


6 


0.12 


• 


7 


1.11 


037 


8 


1.11 


10 


9 


* 


* 


10 


1.11 


10 


11 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


* 


16 


0.01 


037 


17 


0.12 


037 


18 


0.12 


1.11 


19 


037 


• 


20 


* 


* 


21 


0.12 


f * 


22 


0.12 


037 


23 


1.11 


• 


24 


0.12 


* 


25 


0.12 


* 
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Cytokine Induction in Human Cells 


^Xflmple 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


Tumor Necrosis Factor 


26 


0.12 


* 


27 


0.12 


* 


28 


10 




29 


i 




30 


333 


* 


31 


* 


* 




10 


* 




* 






* 


41 




* 


* 


315 


* 


* 


37 






JO 


10 




•37 


1 11 


* 




A 17 




A1 
*H 


1 11 
1.11 


3.33 


*W 




* 




A *7 






A ^7 




•TV 


0 01 




47 


0 12 


* 


48 


0.12 


* 


49 


0.04 


* 


SO 


3.33 


* 


51 


0.37 


* 


52 


1.11 


* 


53 


1.11 


* 


54 


0.12 


* 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration QiM) 


Number 






55 


* 


* 


56 


1 11 


in * 
lw 


57 


* 




58 


1 33 




! 59 


1*1 X 




60 


i ii 




61 


J»JJ 




62 


* 




63 


* 




64 






UJ 


111 
1.11 


i 


DO 






us 


* 


30 








\J3r 


r 1 11 
1.11 




70 


A 3*7 




71 






72 


1 ii 




73 


i 11 
1.11 




74 


ft 3*7 




7*5 
* •* 






76 


1.11 


y 


77 


0.12 




78 


* 




79 


* 




80 


* 




81 


1.11 




82 
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Cytokine Induction in ETrnnan Cells 


Example 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


x uiiiui i>iccrusis x 1 actor 


83 


0J7 


« 


84 


037 




85 


037 


* 


86 


0-37 




87 


ill 




88 


0 37 


4A 

30 


89 


0 37 ^ 


10 


90 


w.JUh 


10 


91 


0.37 


10 


92 


3 i 33 


4 44 

333 


93 


6 17 


10 


94 


OOI 

IMJ1 


333 


95 


1 11 






U.1Z 


10 


97 


1 11 
1*11 


• 


QR 


ft 


♦ 


99 


ft 37 




100 


• 




101 


0 Od 


1 A 

10 


102 


037 




103 


* 


1ft 


104 


0.12 


10 


105 


037 


1.11 


106 


037 




108 


0.00017 


0.04 


109 


0.01 


037 


no 


333 


* 


111 


333 
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Cytokine Induction in Human Cells 


Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


112 


• 


* 


113 


1.11 


* 


114 


0.12 


037 


" s 


0.12 


1.11 


116 


* 


* 


117 


* 


• 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


om 


.0.01 


121 


0.01 


0.04 . 


122 


0.01 


0.12 


123 


0.12 


10 


124 


ui 


10 


125 


0.01 


037 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


* 


* 


129 


0.01 


0.04 


130 


333 


333 


131 


* 


10 


132 


0.01 


333 


133 


333 


* 


134 


• 


* ! 


135 


* 


• 


138 


1.11 


• 


139 


* 


• 


140 


• 


* 


141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) . 




Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 




144 


0.01 


0.04 
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1. A compound of the formula Q)i 



10 



15 



20 



25 




X-O-Rj 



(0 

wherein: ■ X is -CHR37, -CHRr«]Vyl-, or-CHRa-aBtcnyl-; ■ 
Rj is selected from the group consisting ofi : : ' 
-alkenyl; 
•eryU snd 
-lU-aryl; 

Ri is selected from me group consisting o£ 
-hydrogen; 
-attyl; 
-elkenyU 
-eryl; 

-hetexosxyii 
-beterocyciyl; 
^Oyi-Y-alkyi; 
-alkyl-Y- alkenyl; 
ndkyl-Y-aryi; and 

- alfyl or alkenyl substituted by one or more 
' from the group consisting ofi 
-OH; 
-halogen; 



substxtucnts selected 
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• 

-CO-N(Ra)j; . 
-COCwoalkyl; 
-COO-Cwoalkyl; 
5 -N 3 ; 

-uyi; 

-heteroaryl; 
-heterocyclyi; 
-CO-oyl; and 
10 -CO-hetaoaiyi; 

R4 is aDcyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

eachBa is independently H or Cwo aDcyl; 

each Y is independent -O- or -^0>w-; 
IS ais0to4;and 

each R present is independently selected from the group consisting of Cmq 
aDcyl, Cmo alkcncy, hydroxy, halogen and trifluaromethyl; 
or a pbannai^uUcaHy acceptable salt thereof, 

* 

20 

2. A compound or salt of claim 1 wherein Ri is -alkyl-axyL 

3. A compound or salt of claim 1 wherein Ri is ^CT^3-pbenyL 

25 4. A compound or salt of claim 1 wherein Ri is ^CHa)&3-^bstituted phenyL 

S. A compound or salt of claim 1 wherein X is -OT(allyI)(aIkyI)- wherein the alkyl 
groups can be the same or different. 

30 6. A compound or salt of claim 1 wherein X is -CHr-CHr-. 

7. A compound or salt of claim 1 wherein X is -CH(C2HsXCHs}-. 
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* 

8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein is alkyL 

5 

10. A compound or salt of claim 1 wherein Rj is -eIkyW>-aIkyi 



11. A compound of the formula (U) 




wherein X is -CHR3-, -CHRralkyi-, or-<3BE^-aIkEiiyH 
Rio is selected from the group consisting of: 
-H; 

15 -attyU 

-alknnyl; and 

Rj is selected from the group consisting o£ 
-hydrogen; 

20 -dkyU 

-dkcnyl; 

-aiyl; 

-heteroaryl; 
-heterocycfyl; 

25 -alkyl-Y-alky]; 

-aftyl-Y-aDcenyl; 
t -alkyl-Y-eryl; tad 
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• 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting ofi 

-OH; 

-halogen; 

5 -N(R3)j; 

-CO-Cmo alkyl; 
-COO-Cwo alkyl; 
-N 3 ; 

10 -eryl; 

. -hctcroaiyi; 
-heterocyclyl; 
-CO-ez^;and 
-CO-heteroaiyl; 

IS nis0to4; 

each Y is independently -O- or -S(0)o4-; 
rachitis independently Hot C mo alkyl; and 

each R present is independently selected from fee gronp consisting of Cmq 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhxoromethyl; 
20 or a pharmaceutical^ acceptable salt thercot 

12. A compound of claim 11 wherein Rio is aiyL 

13. A compound or salt of claim 11 wherein Rj 0 ia-<CIHyM--phenyl. 

14. A compound or salt of claim 11 v*creinRioia^CH2}oj--fiubstitutedphcnyL 

15. A compound or salt of claim 11 wherein X is -CH(aIkylXaIkyI>-, wherein tie 
alkyl groups can bo the same or different 

16. A compound or salt of claim 11 wherein X is -CHr-CHr-- 



25 



30 
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17. ' A compound or salt of claim 11 wherein X is -CH(C2Hi)(OTa>-. 

18. A compound or salt of claim 11 wherein is H. 

5 19. A confound or salt of claim 11 wherein Ra is alkyL 

20. A compound or salt of claim 11 whcremRjisalkyl-O-alkyL 

21. A compound of the formula (ED) 




10. 



wherein: Xis-CHR^, -OTRj-alkyl-, or-CHRraDcenyis 
Rx is selected from the group consisting o£ 
-aiyl; 

15 -elkenyl; and 

» 

Ra is selected from the group consisting ofi ** 
-hydrogen; 
-eDkyl; 

20 -alkenyl; 

-«yi; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 .-alkyl-Y-aryl; 

- alkytY-alkenyl; and 
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-alkyl or alkenyl substituted by one or more substitucnts selected 
from die group consisting of: 



-halogen; 

5 -N(Ra)j; 

-CQ-Cmq alkyl; 
-CO-O-CwoaUqd; 

10 -aryi; 

-heteroaiyl; 
-heterocyclyl; 
-CO-axyi; and 
-OO-hcteroaxyl; 

15 R4 is alkyl or alkenyl, which may be Interrupted by one or more 

-O- groups; 

each R3 is indapendeiitlyH or Cmo alkyl; 
each Y is independenfly-O- or-5(0)o4-; 
nis0to4;and 

20 ' each R present is independently selected from the group consisting of Cmo 

alkyl, Clio alkaxy, hydroxy, halogen and trifluoramerthyl; 
or a phannacenticany acceptable salt thereof 

• 

22. Acampoiindorsaltofclaim21 wherein Ri is ^CH2>w--substitoted phenyl 

25 

23. A compound or salt of claim 21 wherein Ra is H or alkyL 

24. A compound or salt of claim 21 wheremR2is-aIkyl-0-aIkyL 
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25. A compound of the formula (IV): 




dV) 



5 wherein: X is -CHR3-, -CHRa-aftyi-, or -CHRrdknnyl-; 

Rio is selected from the group consisting o£ 
-H; 

■attyi;' 
-alkEnyl; and 

10. : j -ay]; • •. ,; 

Ra is selec t ed from the group consisting ofi 
-hydrogen! 
-alkyl; 
-dkenyl; 

15 -axyl; 

-heterooiyl; 

-heterocyclyl; 

-elkyl-Y-aOcyl; 

-alkyl-Y-aryl; 
20 , -alkyl-Yr alkenyl; and 

-alkyl or aDcenyl substituted by one or more substituents selected 

from the group consisting o£ 
-OH; 
-halogen; 

25 -NCRafe 

•CO-NGRafc 
-CO-Ci-io alkyl; 
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-CO-O-CuoaDcyl; ' ' 

-N 3 ; 

-aiyl; 

-heteroaiyl; 

4ieterocyclyl; 

-CO-aryl;and 

-CO-heteroaxyU 
each R3 is independently H or Cuo alkyl; 
each Y is independently <)- or- S(OVr; 
nis0to4;and 

each R present is independently selected from the group consisting of Cmo - 
alkyl, Cuo aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a ph ffrmn ccntically acceptable salt thereof! 

'■ 26. A pharmaceutical composition comprising ft ther apeu tically effective amount of & 
compound or salt of claim 1 and a phannaceutically acceptahk earner. 

• 

27. A pharmaceutical composition comprising a therapeutically effective amount of ft 
compound or salt of claim 11 and a pharmaceutical^ acceptable carrier. 

28. A pharmaceutical composition comprising a therapeutically effective amount of ft 
pompound or salt of claim 21 and a phannaceutically acceptable carrier. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a compound or salt of claim 1 to the ammaL 

30. The method ofclaim 29 wherein the cytokine is IFN-o. 

31* A me thod of indoc ip^ cytokine KtoiyTft^nft fa i **** an nua l cfflf pp?fl**ifrg fldunnistBnng 
a therapeutically effective amount of a compound or salt ofclaim 11 to the arrimali 

32. The method of claim 31 wherein the cytokine is IFN-c 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

5 34. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. " 

35. A method of treating a viral disease in an animal comprisiiig administering a 
therapeutically effective amount of a compound or salt of claim 11 to the animal. 



10 



36. A method of treating a neoplastic disease in an animal comprising administering a. 
the r apeut ic ally effective amountrof a compound or salt of claim 11 to the ammal. 



37. A method of inducing cytokine biosynthesis in an animal comprising administering 
IS a theraputically effective amount of a compound or salt of claim 21 to the animal. 

38. The method of claim 37 wherein the cytokine is IFN-cl 

39. A method of treating a viral disease in an animal comprising aJmAHioLxing a 
20 therapeutically effective amount of a compound or salt of claim 21 to the animal. 

40. A method of tr^trng a -nenplantjo disease in «* ammal enrnpriarngr administering a 
therapeutically effective amount of a compound or salt of chum 21 to the animal. 

25 41. A compound of the formula (V): 




00 



176 



WO 02/46189 PCTAIS01/46581 

wherein X is -CERr, -CHRraDcyl-, or-CHRa-aDcenyl-; 
Si is selected from the group consisting o£ 

-alkenyl; 

5 -lU-exyU and 

^CHa) W flrCsC-Rio; 
Bgt is selected from fee group consisting o£ 
■fcydtogBnj 

10 -eflceuyi; 

4xcteso8xylj 
-heterocyclyl; 
-alkyl-Y-aBcyl; 
15 Hdkyl-Y-alkeuyl; 

-iHqd-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substttuents selected 
from lbs group consisting o£ 
-OH; 

20 -halogen; 

-N(R3)i; 

-CO-N(Ra>i; 

-CO-Cno aUcyl; 

-COO-Cmo alkyl; 
25 -N 3 ; 

-*yi; 

•hetezoaxyl; 

-heterocyclyl; 

-CO-aiyI;and 
30 -COheteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
—O— groups; 
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« 

each B3 is independently H arCi-ioattyl; 

Rio is selected from fte group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-2-; 
nifl0to4;and . 

each R present is independently selected from the group consisting of Ci-io 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoxomethyl; 
or a pharmaceutically acceptable salt thereof! 

41 A compound of bo formula (VI): 




wherein X is -CHR3-, -CHRa-alkyl-, or-OTRralkenyis 
Ri is selected ficoui the group consisting o£ 

-aDcenyl; 
-Rraiyl; and 
^OEJOi-iirOC-Rio; 
Ra is selected from the group consisting o£ 
-hydrogen^ 
-alkyl; 
-alkenyl; 
• -«iyl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 
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-elcyl-Y- aTkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkcnyl substituted by one or more substituccts selected 
from the group consisting ofi 
5 -OH; 

-halogen; 

-COCmo aDcyi; 
10 <X5-0-C wq aIkyU 

-N 3 ; . 

-hetexoaxyl; 
-hetaocyclyl; 

15 «<X>aiyl; and :% 

-CO-hetoroaiyl; 

B4IS alkyl or alkenyl, which may be interrupted by one or mors 
-O- groups; 

each Ra is independently H or Cuo alkyl; 
20 Rio is selected fiom the group consisting of H, vHkyU aDcenyl and nyl; 

each Y is independently -O- or -S(0)w; 
nis0to4;and 

each R present is independently selected fiom the group consisting of C wo 
aDcyi, Cmo alkoxy, hydroxy, halogen and trifluorometfayl; 
25 orai 
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A compound of the formula (VII): 




(vn) 



5 



10 



X is -CHR3-. -GHRa-attyl-, orKERralkenyl-; 
Ri is selected from the group consisting o£ 

-axyU 
-alkenyl; 
-lU-aryl; and 

. -<C^)i.io-0^rRio; • . • . ' 

K4 is aQcyl or alkenyl, winch may be interrupted by one or more 
-O- groups; 

each R3 is independently E or Cuioalkyi; 

Rii is selected from the group consisting of H, dkyU alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C mo 
aBcyl, C|.io alkoxy, hydroxy, halogen and trifluoromcthyl; 
or a pharmaceutically acceptable salt thereof. 
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44. A compound of the formula (VIII): 




(vm) 
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wherein: X is -CHR3-, -CHRa-alkyl-, or-CHRa-aDoOTyl-; 
Ri is selected from the group consisting o£ 

5 ' -alkenyl; 

-lU-aryt and 

KCTWw(r-0=C-Ria; 
Bi is selected from the group consisting o£ 

-hydrogen; 
10 -nlkyl; 

-elkenyl; 

-heteroaiyl; 
-heterocyclyl: 

15 ■ ■ -aikyl-Y-aBgrl; ' ^ 

-attyl-Y-fllkenyl; 
-aflcyl- Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substitzxents selected 
from the group consisting o£ 
20 -OH; 



-N(R3)z; 

-CO-Cmo alkyl; 
25 -CO-O-Cwo alkyl; 

-N3; 
-ayl; 

-heteroaiyl; 
-heterocyclyl; 

30 -CO-axyfcand 

-CO-heteroaryi; 
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IliisalkylOTalkeiiyl,^ 
-O-groups; 

each R3 is independently H or Cwo alkyl; s 
Rio ia selected from the group consisting of H, alkyl, alkcnyl and aryl; 
5 each Y ia independently -O- or -S(0)wri 

nis0to4; . 

each R present is independently selected!^ 
alkyl, Cuio alkoxy, hydroxy, halogen and trifluoromethyl; and 
& 7 ia to**utyl or benzyl; 
10 or a phaimaceutically acceptable salt fliereot 

45. A compound of tihcfbnmila(DQ 




15 (K) 

wherein: X is -CHRr> -CERa-alkyl-, or -CHR3-aIkenyl-; 
Hi ia selected fiom the group consisting o£ 

20 -atanyl; 

-Rc-aiyl; and 
<CHa)i-Mr-CsCH; 
R2 is selected from the group consisting of: 
-hydrogen; 

25 -dktfj 

-aOcenyl; 
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• -hetexoaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aflcenyl; 
5 -alkyl-Y-axyl; and 

-alkyl or alkonyl substituted by one or more substituents selected 
from the group consisting o£ 
-OH; 
••halogenj 

-CO-N(Ra)2; 
-CO-Cmo alkyl; 
•CO-O-CModkyl; 
-N 3 ; 

-hcteroaryl; 
-heterocyclyl; 
-CO-aryl;and 
-CO-hctaoaiyi; 

20 

B4 is alkyl or alkenyi, which may be interrupted by one or more 
-O- groups; 

«u^Baisindependexi£^rHorCi.ioanEyl;* 
each Y is independently -O- or -S(0>«s 
25 nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo altoxy, hydroxy, halogen and trifluaromethyl; 
or a pharmaccuticany acceptable salt thereof 
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